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__—-_ THE AM. Soc. C. E. PRESIDENTIAL CONTEST re- 
sulted in the election as President of Max. J. BECKER, 
Chief Engineer, Pittsburg, Cincinnati & St. Louis Rail- 
way, by 311 votes, against 282 votes for THos. C. CLARKE, 
of this city, the opposition candidate, and 3 scattering. 
The total number of votes cast was thus 59 out of %44 
members entitled to vote; but 16 ballots were thrown out 
for non-payment of dues, and 12 for lack of signature on 
the back, making 624 who attempted to vote. The re- 
mainder of the regular ticket was all elected. 

The Norman medal was awarded to Mr. E. BE. Russe. 
TRATMAN, of the editorial staff of this journal, for his 
paper on “English Railway Track;” and the Rowland 
prize to Mr. CLEMENS HERSCHEL, Of Holyoke, Mass,, on 
“The Venturi Water Meter;" both awards being well de- 
served compliments for valuable papers, A valuable 
paper on the “Relation of the Form of Railway Wheels 
and Rails” was read by Don. J. WHITTEMORE, in discus- 
sion of the recent committee report on that subject, and 
Mr. SANDFORD FLEMING reported good progress with 
the 240’clock time reform. The proceedings were other- 
wise without special interest, The growth of the Society 
last year was the largest in its history, as shown by the 
statistics elsewhere. 


— PANAMA REORGANIZATION SCHEMES spring up 
almost daily, thus helping to let tired ones down easy. 
There is hardly the ghost of a chance that any of these 
schemes will amount to anything, as the completion of 
the canal in permanent shape, including the control of 
the Chagres and the establishment of permanent slopes, 
will still cost a vast sum of money, and this department 
of the work has hardly been touched. In the mean time 
the contractors are shutting down and the company re- 
employing the discharged laborers pro tem., and too 
rapid discharge, which will imperil public order has 
been avoided by pledge of the Panama Railroad stock 
issued by the company, about its only available and vaiu- 
able assets, 


——-A NEW SYSTEM OF HAULAGE FOR CANAL BOATS 
bas been invented by M. MAuricr Levy, Engineer-in- 
Chief of French canals. The invention consists in the em- 
ployment of a metallic endless cable running along the 
two banks upon supports furnished with pulleys. The 
boats—which attain a speed of about 5 miles an hour, or 
about 50 per cent., faster than by ordinary towage—can 
be readily attached to and detached from the cables. We 
do not see why the idea is not a good one. 


—-BIGGERK OCEAN STEAMERS are the order of the 
day. A new ocean steamship of 10,500 tons by the White 
Star Line isto make its first trip in May, and now the 
report comes that the Guion Co. has a vessel of 11,500 
tons in contemplation. The model, which is the last by 
Sir WILLIAM PEARCE, has been on exhibition at the Mar- 
itime Exchange in Glasgow for several months. Sir 
WILLIAM PEARCE was the President of the Fairfield Ship~ 
building and Engineering Co., successors to John Elder 
& Co,,Clyde shipbuilders, and of the Guion Steamship 
©o.. also, He was the designer and builder of the 
Arizona, Alaska, Oregon, Umbria, and Etruria, and of all 
the larger and later steamers of the North German 
Lloyds, besides several that are engaged in the East In- 
dian and Oriental trade. 


—THE COMMERCE ON THE St. MARY’s CANAL, for 
1888, is reported upon as follows by Gen. O. M. Por: 
The canal was open to navigation from May 7 to Dec. 4. 
There was a decrease of 1,552 in the number of vessels of 
all kinds which passed through the canal, but there was 
an increase of 233,061 tons in the registered tonnage, in- 
dicating an increase of 37 per cent. in the average size of 
the vessels used. The amount of freight transported 
during the year was 916,776 tons greater than last year, 
though three new lines of railroad now compete with the 
canal. The value of the commerce shows an increase of 
Only alittle more than $3,000,000,000 and the report as- 
cribes this to the decrease in shipments of grain, manu- 
factured iron and copper. 


-—-THE CHINESE NAVY IS FAST BECOMING A VERY 
formidable force. It is stated that there are now three 
powerful squadrons of Chinese men-of-war, armed with 
the latest type of ordnance, and well manned and equip- 


ped, in every respect able to cope with European iron- 
clads. 


——-A NEW EAST RIVER BRIDGE sentiment is being 
actively worked up in East Brooklyn. It is to cross 
from about the foot of Broadway, Brooklyn, to about 
the toot of Grand St. New York. A bill is now before 
the legislature incorporating a company, but vot on a 
basis affording much hope of early construction. The 
bridge is needed and ought to be built; hut unless its New 
York terminus is very near the City Hall, it will not re- 
lieve the. present bridge by auy perceptible amount, and 
even if itis, it will not relieve it much. 


~—TuE BaRNes-MARTIN PLANS for improving the 


Brooklyn Bridge transit facilities, which were adopted 
by the Trustees in April last, in preference to those rec- 


ENGINEERING NEWS 


ommended by their Board of Experts, it was reported at 
the last meeting of the Trustees on Monday last, accord- 
ing to the New York Times,are “being perfected. It is be- 
lieved that they will be far enough advanced to begin 
work at the Brooklyn end in the spring and at the New 
York end in the fall.’ This allows an interval of a year 
and a half from the time the plans were formally adopted 
on the alleged ground of cheapness and simplicity, for 
perfecting them so as to be able to start work on the end 
where relief is most important, A breeze was started 
about certain of the trustees selling goods to the bridge, 
which it was found had a basis of fact, but not such as to 
justly indicate any abuse of official power in this respect. 


——THE WORST ACCIDENT OF THE WEEK, andof many 
weeks, wasa collision between a passenger and freight on 
the New York, Penna. & Ohio R. R.,a road which has 
lately bad a good many accidents, in somewhat strikiug 
contrast with its former almost complete exemption for 
along period of years. The traffic however, is now much 
heavier, a fact which alone suffices to explain a consider- 
able difference. A freight train had broken in two and 
the rear part was left on the track with a brakeman to 
flag. He thought he heard a whistle signal to cal! him in, 
and left. The weather was foggy,and the collision fol- 
lowed almost immediately, killing 4 outright and wound- 
ing 6. Then followed a holocaust, the first of moment 
this winter, causing 4 more deaths by fire. A poor little 
girl traveling alone was caught between the seats and 
slowly burned alive; 3 out of 7 Chinamen shared the same 
fate. Thesleepers were saved. Good freight couplers, 
air brakes on freight trains and steam beating of pas- 
senger trains would have saved all these lives, and all 
danger of accident. These devices have all passed the 
probationary experimental stage. It will not be long 
before such occurences will be wholly inexcusable, 


—-—THE BOILER of engine No. 24 0f the Cincinnati, 
Indianapolis, St. Louis & Chicago, exploded Jan. 5 near 
Cin sinnati, O., while hauling a passenger train. Two men 
were injured, one fatally. 


~—-A BROKEN CAR WHEEL wrecked a Delaware & 
Hudson freight train near Harpersville, N. Y., on Jan. 11, 
and one man was killed. 


——W ASHOUTS occurred recently on the Lake Shore 
& Michigan Southern between Buffalo and East Ham- 
burg. The tracks are about 5 ft. above ordinary lake 
level, but the waves caused by the recent gale washed out 
the track for about 2 miles.——A landslide occurred Jan, 
son the New York Central between Bath and Troy, N.Y, 
The engineer of an express train to Montreal saw the 
earth sliding and tried to stop the train, but the slide 
caught the engine and tender and threw them over on 
the adjoining track, the engine falling on its side; two 
cars were derailed. 


-A RAILWAY TRESTLE between Sturgis & Tilford, 
Dak., was partly burnt on Jan. 1), 
——-AN EARTHQUAKE SHOCK was felt Jan. 11 at Dan 
nemora, Plattsburg, Saranac Lake, and other points in 
New York. 

ACTION AGAINST GRADE CROSSINGS is renewed by 
the New York Railroad Commission in a bill for separa 
tion of grades, for building any new grade crossings ot 
highways or other railways, and providing for gradual 
elimination of those now existing. The Commission in 
an accompanying report allude favorably to the works 
proposed or in progress at Buffalo, Jersey City, Hartford 
and Springfield. The Governor's late message shows that 
in 61 cases in Connecticut the towns paid $49,19% and the 
cumpanies $394,433. There are 1,200 grade crossings in the 
State. In New York there were 42 killed and 57 injured 
at highway crossings in 1887, against 28 and 34 in 188. In 
Hudson Co., N. J., 454 persons have been killed in 10 
years ; 133 have been killed in Philadelphia in 3 years; 19 
last year in Massachusetts; and by only 3 roads in Chicago 
26 were killed last year. 


—— ACCIDENTS ON BRITISH RAILWAYS in the 9 months, 
from Jan. 1 to Sept. 30, caused the death of 11 passengers 
and 5employés. In the same period there were 63 pas- 
sengers and 270 employés killed from other causes—at 
crossings and while moving about the yards, or more than 
2) times as many. 


——THE TOTAL TRUNK LINE TRAFFIC from Chicago 
eastward in 1888 aggregated 1,760,457 tons, against 1,711,289 
tons in 1887. This was distributed as follows among the 
several lines: 


1587, 1888. 


Michigan Central. ... i 238,479 = - 200,747 
Lake Shore & Mich, Southern..... 243,065 275,574 
New York, Chicago & St. Louis 153.254 167853 


Total by Vanderbilt Lines...... 634,798 653,174 
Chicago, St. Louis & Pittsburg.... 22497 = s:171,138 
Pittsburg, Ft. Wayne & Chivago 8s 

Total by Penna. Lines a 480,843 


SE 20 ED 6. oc occonsglne “5.0 128,615 

Grand Trunk.... 5 aw “Gabi 

Chicago & Atlantic 
Total..... 1,711,280 1,769,457 


——EARNINGS of some of the principal railway com- 
paniés for 1838, are reported by the Financial Chronicle, 
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and shows on 108 roads a total of $386,626,292, an increase 
of $12,056,927 or 3.49 per cent. over 1887. “The railroads did 
avery large business, in many if not most cases surpass- 
ing anything before known in their history. But the 
bitterness and strife among the lines in the West was also 
almost unsurpassed, and itis for this that the year will 
always be distinguished." Thus while there has been a 
Slight gain in gross receipts, the net earnings bave greatly 
fallen off. Among the principal companies showing in 
creased earnings for the year, are the Southern Pacific, 
$7,250,000; Northern Pacific, $4,186882, and Canadian 
Pacific, $1,589,681. The New York Central shows a de- 
crease of $1,012.440, the Grand Trunk a decrease of $1,049, 
(70, and the Missouri,Kansas & Texas a decrease of $1,115 


122, 


-THE RUSSIAN MINISTER OF RAILWAYs, accord 
ing to a correspondent of Industries, proposes asking for 
a credit of 9,300,000 roubles for the purchase of 300 locomo 
tives, at an average price of 51,000 roubles each, This, at 
the nominal value of the rouble, 75 cts., would make 
their cost $23,250 each, and the total sum sufficient to pur 
chase over 700 locomotives in this country The value of 
the paper rouble has risen from 38.6 cts. in February to 4 
in June, and a fair average value for that time is very 
near 41 ects, This would bring the cost of the engines to 
$12,710 each, which is still sufficiently dear for their prot 
able weight, The engines are all to be built in Russian 
shops, and an order for 9 has already been placed. 


PARIS TELEGRAMS make the ominous announce 
ment, that M. Freyceiner intends asking shortly for a 
grant of $42,000,000, for the construction of two lines of 
reilway, which are intended to facilitate the mobilization 
of troops whenever required 


A LIBERAL IRRIGATION APPROPRIATION is re 
commended by Secretary ViILAs in forwarding, on Jan.2, 
the report of Maj. J. W. Powe on the preliminary sur 
veys of the arid lands of the West for the purpose of it 
rigation. Mr. VILAS recommends that £35),000 be imme 
diately available for investigating the extent to which 
the arid region of the United States can be redeemed by 
irrigation; the segregation of the irrigated lands in such 
a region, and for the selection of sites for reservoirs and 
other hydraulic works necessary for the storage and util 
ization of water for irrigation, and the prevention of 
floods and to make the necessary maps including the pay 
of employés in the field and office, et« 


THE NEW CROTON AQUEDUC?, says Prest. DUANE 
of the Aqueduct Commission, will not afford any con 
siderable relief to the City before the spring of 1891. The 
aqueduct proper will deliver water from Croton Lake to 
135th. St. gate house on or before Dec, 31, 1880. But ad- 
ditional storage basins must be built before any real re 
lief can be expected. The Sodom Reservoir will be fin 
ished under the contract by Jan. 1800; and supposing 
that the spring tloods of that year fil! it, it would give an 
other 25,000,000 galls, daily, or an addition of 22 per cent 
over the present daily supply It is highly probable, 
however, that it may not be filled in 1800, owing to an un 
foreseen delay, and the addition would be postponed until- 
the next year; 


THE COLORADO COAL & IRON Co. contemplates 
the irrigation of about 10,000 acres, near Pueblo, by 
means of long canals or pumping As the circumstances 
are not favorable tothe canals, pumping may be resorted 
to. 


INDUSTRIAL REVIEWS OF THE YEAR 1888 which 
have appeared in several of the English Journals express 
their viewa without exception that the improved state of 
trade which has characterized the last half of 1588 is 
likely to continue well into 1&8, if not through it. 


THE DULUTH BRIDGE across the ship canal is 
unfavorably reported upon by the Chief of Engineers, 
He says that the proposal is to build a bridge at 
the extreme end of Laké Superivr, at the harbor of Du- 
luth, at a point more exposed probably than any other 
harbor on the lake to seas of destructive violence, and that 
the entrance to this harbor is now extremely difficult and 
dangerous. In view of these facts, it would be adverse to 
the interests of commerce and navigation to add to these 
dangers by erecting a bridge at this point. 


——SHIP BUILDING IN MAINE amounted to 16,120 
tons last year and promises better for 14890. The bulk of 
this output was in the sbape of large 3 and 4 masted 
schooners; only one square-rigged ship was built. 


——THE GUATEMALA CENTRAL RAILWAY runs from 
the port of San José, on the Pacific coast, to the capital 
city of Guatemala, Length of main line, 71.2 miles: 
Guarda Viejo branch, 1 mile; side tracks, 2.5 wiles. 
Gauge, 3ft. The highest elevation is 5,010 ft. above sea 
level. The cross ties are about half of native hard wood 
and balf of California red wood ; there are 2,600 *o 3,000 
per mile. The rolling stock inciudes 9 engines. 11 passen- 
ger cars and % freight cars. The original coneession was 
granted to an Englishman in |s7i,but as no work was done 
it was forfeited. In 1871 a concession was obtained by 
Ws. NANNE, an American, and the road was opened in 
1388. The line receives a subsidy from the Government 
of $100,000 per annum for 2 years 
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The East Orange, N. J., Sewerage System. 


Many towns in this country have neglected the 
sewerage question for the simple reason that they 
have had no natural outlet in the shape of a stream 
of sach size as not to be polluted in itself if made to 
serve the purposes of a sewer; and so they have de- 
pended upon the convenient cesspool and vault 
which will receive uncomplainingly refuse of every 
description, and will only make known its presence 
by occasionally contaminating a neighboring well, 
or emitting a few individual stenches in no way con- 
ducive to health. For this reason all the features of 
the recently completed system of sewerage at Kast 
Orange will be carefully studied, and the results of 
its operation closely watched, since it is the first ex 
ample in this country of the small pipe or separate 
system of sewage collection and local purification. 
This method has been in successful operation in 
several large towns in England, where it has been 
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the sewering of the others. The population ef East 
Orange is about 12,000, and the area 8.74 sq. miles. 


For the benefit of those towns which are consider- 
ing this question we will briefly outline the course 
pursued by the authorities of East Orange. Having 
reached the conclusion, in the summer of 1884, that 
sewerage was imperatively needed, the Township 
Committee had preliminary plans and estimates of 
cost made. Previous to this the Legislature had 
passed an act to provide for drainage and sewerage 
in densely populated townships in which there was 
a public water supply. This act empowers any 
townships in the State, having a population of not 
less than 2,000 to the square mile and a public water 
supply, to construct a system of sewerage, or drain- 
age, or both: to have plans and estimates made; to 
build sewers and drains in any part of the township; 
and, if necessary, to appropriate any lands re- 
quired, to build, if the township committee shall 
deem it advisable. a sewer to tidewater, and for this 
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Three methods of disposal were considered by the 
Committee: to connect with the sewers of Newark - 
to pass through Newark, cross the meadows, and 
reach tide-water at Newark Bay : or to dispose of the 
sewage by purification at works located within the 
township. The first mentioned plan was abandoned 
as the city of Newark refused permission. The line 
to tide-water was thought to be too expensive. It 
was finally agreed to use the separate or “small 
pipe’ system, so arranged as to carry the sewage to 
some comparatively sparsely settled locality within 
the township limits and there by the use of chemi 
cals, Johnson’s filter presses and the intermittent fil 
tration system, so purify it so to render the effluent 
sufficiently clean to permit of its discharge into the 
running streams of the county. Mr. C. Px. Bas 
SETT, was engaged to prepare working drawings and 
specifications in accordance with the report suh 
mitted by Messrs. BASSETT & NUTE which recom 
mended the small pipe system. The plans as pre 
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Fig. 1.—East Orange Sewerage System; Plan showing Position and Size of Sewers. C. Pu. Bassett, Engineer. 


brought to a high degree of perfection by the appli. 
cation of specially designed machinery and the in- 
telligent consideration of the chemical part of the 
problem. 

The Oranges are located in a relling country, the 
topography of which, in the case of East Orange, is 
extremely simple. Three parallel ridges, or low 
hills, run nearly due north and south. All the 
ridges are dry and belong to the new red sandstone 
formation. They are occupied by houses, the valleys 
heing unoccupied, as better foundations and nat- 
ural drainage can be obtained on the hills. Two 
miles of streets had, therefore, to be opened, in the 
sense of being recognized as highways by the au 
thorities, for the valley line sewers in order to meet 
the wants of afuture population. The cesspools in all 
the valleys had become offensive since they received 
the drainage from the ridges, and the ground drain- 
age being slow the earth had become saturated. It be 
came absolutely necessary to drain the Brick Church 
section as it was the most thickly settled, and as the 
soils had there become most polluted. This led to 


purpose to pass through territory situated within 
the bounds of any other municipal corporation ; to 
contract with the authorities of any city whose ter- 


ritory adjoins that of the townships for the privilege - 


to connect the sewersof the township with those 
of the city; to purchase land and erect suitable 
buildings in order to properly deodorize, utilize, or 
dispose of the sewage by sale or otherwise ; to apply 
to the circuit court of the county for the appoint- 
ment of three commissioners to condemn required 
lands; to borrow money from time to time to pay 
for the public works, and to secure the payment of 
the same by issuing corporate bonds at a rate not 
to exceed 6 per cent. and to an amount not to ex- 
ceed 10 per cent. of the assessed valuation of prop- 
erty in the townships; the legal voters at their an- 
nual meeting to decide the sum to be expended by the 
committee during the year. Provision is made for 
the payment of the principal and interest of the 
bonds by the committee directing the assessor to 
assess property in a sum equal to the principal and 
interest which will fall due during the year. 


pared were examined and approved by Mr. RUDOLPH 
HERING. Bonds to the amount of $250,000 were is- 
sued, and in August 1886 a contract for furnishing 
and laying sewers, fiush tanks, manholes, etc., was let 
to Mr. B. T. CoYLE for $135,257, bonds amounting to 
$30,000 being furnished. Work was begunin Sep 
tember of the same year. In parenthesis we may 
here state that the contract was afterward thrown 
up, the material to be passed through proving excep 
tionally difficult to work. After this the work was 
carried on and completed by the committee 
Mr. BASSETT being the engineer. 

The pipe system is shown on the accompanying 
map, Fig. 1. The entire length of sewer is 27 miles 
The diameters and lengths of pipe were : 

10,000 lin. ft. of 8-in. 60,000 lin. ft. of 15 in. 
1500." 9% 90,000 18 * 
22,000 +‘ »”* 12,000 “ a 
40,000 oe bb “” 

There were also added one 2+ in. pipe and one eg& 
shaped brick sewer 2x 3 ft. All ‘he house connec 
tions are of 4-in. pipe. The pipe is vitrified, salt 
glazed, circular section. The 8-in. pipe was adopted 
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as the smallest, as it cost but a trifle more than the 
é-in., and formed a line not so liable to clog. The 
egg-shaped sewer, of the section of which we show 
a rough sketch, passes through a tunnel on the line 
of Arlington Ave. for a distance of 1,700 ft., six 
shafts being used in construction. Several reasons 
led to the use of a tunnel at this particular point, 


rather than an open cut. The maximum depth 
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Fig 2._Sketch Showing Section of Brick Sewer. 


below the surface was 311¢ ft. The line is crossed 
bya railroad and street car route; it passes near 
the depot and business portion of the town where 
there is much travel, and it runs by large buildings. 
The half-section of the sewer is 15 ins. The invert 
table is for a walk, andis intended to carry a pipe to 
relieve that portion of the town from storm-water, 
which kad caused much trouble. The sewer is 
4 ins. thick, except between the timbers where it is 
extended to increase the strength. 

Fifty automatic flush tanks, having a capacity of 
400 gal's, each, and supplied with water from the 
public system, are placed at points indicated by T, 
on the map. Two styles of tanks are used, the 
Van Vrancken and the Standard Automatic. In 
the former the outer or longer leg of the siphon is 
provided with a tipping box into which the end of 
the leg enters. The water enters the tank, and 
flows over the bend to the box, which, upon receiv- 
ing a certain quantity, tilts and allows the water 
and slightly compressed air in the siphon to pass 
down and thereby establish the flow. In the Stand- 
ard the siphon is made of two lengths of vitrified 
pipe, having diameters of 6 and 10 ins. and placed 
concentrically. The upper end of the outer pipe is 
closed by an air-tight iron plate, provided with a 
valve opening downward, when a float attached to a 
lever is lifted. The inner pipe leads to the sewer, 
and at its lower end is furnished with a U-trap. 
The water from the tank rises between the pipes, 
compressing the air, which is prevented from wholly 
escaping by the water in the trap. When the rising 
water lifts the float,the valve is opened and the com- 
pressed air allowed to escape. The water between 
the pipes, having been kept at a lower level than 
that in the tank by the confined air, now rises and 
flows down the inner pipe. This lowers the water 
in the tank, closes the valyes and establishes the 
flow. 

\bout 400 acres are drained to Park Ave. and 17th 
St.,where the elevation is about the same as at the 
disposal station. In a vault at this point are placed 
two pumps operated by a 4 H. P. gasengine. The 
sewage enters from two lines and is raised 25 ft., 
when it flows by gravity tothe station. A relief 
overflow is provided in case of accident, 

The minimam grade is 1 in 800. 

We now reach the disposal works, of which we 
published an engraving in our last issue, and of 
which we herewith present drawings showing the 
interior arrangement of the building and the dis- 
position of the appliances. Briefly outlined the 
method is as follows: The entering sewage is mixed 
with chemicals to precipitate the solid matter in a 
series of large tanks. The liquid is drawn off to 
properly prepared and drained ground through 
which it filters. The sludge receives further 
chemicals and passes to the press, from which it is 
taken in the form of cakes,having but a very slight 
odor. 

The sewage enters the building at the top of a so- 
called salmon ladder. This is a flume 3 ft. wide by 
3 deep and having an inclination of1in 50. Upon 
each side of the flume are projecting blades arranged 
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in such a way that those of one side enter between 
those of the other. Each blade causes the flowing 
sewage to whirl and agitates it, thereby insuring 
its perfect mixing with the chemicals which enter 
the ladder from the mixers, the form and location 
of which are shown in Fig. 3. 

In the bottom of the mixer is placed a perforated 
tray upon which the chemicals, lime and sulphate 
of alumina, are deposited. Air under pressure is 
admitted through an opening in the bottom of the 
mixer, which resembles a very wide inverted bottle, 
and, passing through the perforated tray, violently 
agitates the water and insures a saturated solution 
of the chemicals. This solution is then admitted to 
the inflowing sewage at the top of the ladder in the 
proportion of 10 grains of the sulphate and 8 grains 
of lime to the gallon of sewage. The sewage is 
then admitted to the tanks shown in Fig. 4, where 
the solid matter isthrown down. This building is 
divided into two sets of tanks by a central wall 
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2 ; -arrier (indicated by the double lines in Fig. 5) 
3F 12 ins, deep and 24 ins. wide and provided with 
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Fig. 3.—Plan and Sectional Elevations of Build- 


ing Containing Sewage Disposal Plant. 


extending lengthwise. Each set is composed of 
three chambers measuring 35 ft. 134 in. in length 
by 36 ft. in width. The lower end of the salmon 
ladder terminates in two circular openings 24 ins. 
in diameter, and provided with slide valves so that 
the flow may be admitted to either set of tanks, one 
of which is precipitating and being emptied while 
the other is filling. The sewage falls intoa tank 
12 ft. square, one side of which is formed by a 
floating board which, rising as the tank fills, pre 
vents,the too violent agitation of the contents of the 
first chamber in the corner of which the small tank 
is situated. The first tank having become filled, 
the sewage flows over the dividing wall into the 
second and so on to the third. The water is then 
siphoned out through pipes provided with floating 
arms inthe ends of which are charcoal filters. The 
effluent flows over white tiling in order that its 
condition may be observed and then enters a sur- 








43 


face carrier leading to the filter beds, which will be 
described later. The floors of the tanks slope 
toward the As the first tank receives a 
greater part of the deposited matter than either of 
the others, they are cleaned in this order: the first 
one, then the first and second, then the first, second 
and third. The viscous fluid remaining, called 
sludge, consists of about 10 parts solid and 90 parts 
liquid. This then flows to the sludge well, from 
which it is raised to the sludge forcing receivers 
by atmospheric pressure, an exhaust pump con 
necting with the receivers. When the receivers. 
Fig. 3, are charged, the valves in the pipe leading 
from the well are closed, and those admitting com 
pressed air opened. The air pressure forces the 
sludge to the press, which is formed of hollow iron 
cells lined with canvas which acts as a strainer 
The liquid flowing from the press is conducted back 
to the tanks. 
mixed with lime 


center. 


As the sludge passes to the press it is 





woven joints pointed in red mortar. 
are of Pennsylvania blue stone. 

The cost of the entire system was as follows: The 
building for the disposal works, $65,000; machinery, 
imported from England, $75,000; straightening and 
deepening brook, grounds, etc. , $15,000; sewerage sys- 
tem proper $210,000; making the total cost about 
$300,000. 


The trimmings 


——— ~ 

—THE CHAMPERICO & NORTHERN TRANSPORTATION 
Co's. railway, in Guatemala, runs from Champerico, on 
the Pacific coast, to Caballo Blanco and Retaihuen. It is 
27; miles, long, with 1 mile of side tracks; gauge, 3 ft.: 
maximum grade,3 per cent.; minimum curvature, 24°; 
rails, steel, 35 lbs. per yd.; ties 6x7 ins. x6and 6% ft.; 
there are 2,640 per mile, about 624% per cent. are of native 
wood and 37's per cent. of California red wood; bridges 
of steel with masonry abutments; buildings of iron and 
wood, There are 3 Baldwin engines, 2 of 28 tons and | of 
22tons. The majority of the rolling stock was built by 
Carter Bros., of Newark, Cal., and consists of 30 box cars 
(8 tons capacity); 10 flat cars (9 tons capacity), 50f which 
were built at the shops; 3 passenger cars, Ist, 2d and 3rd 
class; 6 hand cars; 2 push cars and 2 velocipede cars. 
At Retalhuen there is a machine shop with iron and wood 
working tools, blacksmith shop and saw mil). There are 
3 iron water tanks on the line. The concession was 
granted in 1881, acompany was formed in California and 
work commenced in 188, and the road was opened in 
1884. 
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The Alignment of the Nepean Tunnel, New 
South Wales, 

The Nepean tunnel is 23,5 07ft.,or 4.45 miles long. 

The bases at the east and west ends were 254 ft. and 

212 ft. respectively, situated at the bottoms of pre- 
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Cipitous gorges nearly 300 ft. in depth. There were 
<ix shafts admitting of only 12 ft. bases, the depths 
ranging from 210'¢ ft. to 324 ft. The tunnel is a 
conduit for water and was cut at once to the full 
section. The length between shafts Nos. 2 and 3 


was 4,341 ft., the headings meeting at a point 3,015 ft. 
from shaft No. 2. The error in the alignment 
was % in., and in the levels y in. 

The tunnel is situated at the head of the works 
for supplying Sydney with water. The inlet taps 
the Nepean river immediately below its junction 
with the Cordeaux river at an elevation of 430 ft. 
abovesea-level. The outlet of the tunnel opens on- 
to the Cataract river, a few hundred feet below 
Broughton’s Pass crossing. The tunnel is 7 ft. 6 ins. 
high from invert to crown, and 9 ft. 6 ins. wide at 
the broadest part, the normal cross sectional area 
being 57.84 sq.ft. Theinclination is at the rate of 
2 ft. 6ins. per mile, and it is capable of discharging 
when running full, 97,000,000 galls. of water in 
twenty-four hours, Several streams cross the line 
of tunnel, but only one of importance, at 11,947 ft. 








* Abstract of. saper read before the Institution of Civil 
Engineers, by THOMAS WILLIAM KEELE, Assoc, M. Inst. 
Cc, E. From Selected Papers, Inst, C. EB. 
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Fig 5.—Diagram Showing Surface Carrier and Underground Drains: 


from the inlet. The average elevation of the surface 
over the tunnel is 260ft. attaining 425 ft. at Wonson’s 
Hill, the highest point. The geological formation 
is Hawkesbury sandstone. A trial survey of the 
line was made in 1869, and when it was decided to 
carry out the Nepean scheme, a more detailed sur- 





1}¢ ft. in diameter, and marked on a brass plate 
leaded in at right anglesto the line. A weather 
board shelter, 12 ft. square waserected over the stone 
with doors opening in the direction of the line. The 
large transit instrument was made by Messrs. 
Troughton & Simms, of London. 
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Fig. 4.—Plan and Sectional Blevation of Settling Tanks: East Orange Sewage Disposal Plant. 


vey was entrusted to Mr. G. A. TILLETT to enable 
the contract plan and section to be issued. Before 
the contract was let, the author was requested to 
make an independent set of levels over the whole 
line. When compared, the sets of levels were found 





to differ by only 44 in. at the end of the line, but 
about the center the difference was 2!¢ ins. The 
two gentlemen above mentioned then went again 
over the ground together, werking with separate 
instruments, and the differences were corrected. 
The contract having been let to Mr. W. J. Ep- 
WARDS, the work of tunneling was commenced at 
both ends. In the first place the center line was 
again run with an 8-in. transit-theodolite, and points 
were established on posts sunk leyel with the sur- 
face, at every important place along the line; bases 
were also established temporarily in the bottoms of 
the gorges, to enable the tunnel to be correctly 
started. On the highest point at Wonson’s Hill an 
observatory was built, which commanded the whole 
line. The foundation for the column for the instru- 
ment was of masonry, 5ft.square, the surface of the 
stone being 3 ft. abovethe ground. Care was taken 
not to disturb the original center point, which was 
plumbed up through a circular hole in the stone, 








Fast Orange Sewage Disposal Plant. 
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Another observatory was built of masonry set in 
cement mortar at the extremity of the line, across 
the Cataract river on the high ground about '¢ mile 
beyond the gorge. It was nearly 4 miles from Won 
son’s Hill, and commanded all important stations 





on the summits of the hills along the line. The face 
of the pedestal for the transit-instrument was 
dressed smooth, and the center line painted on it 
with a black streak, 1 in. wide from top to bottom, 
on a white ground. 

A yough timber-shelter, 8 ft. square and 8 ft. high 
was erected over the pedestal, the sides and roof be- 
ing covered with galvanized iron, and doors were 
provided opening back and front 5 ft. wide. About 
50 ft. to the rear of the observatory, a back-ground 
of boards painted white was erected, so that when 
sighting from any of the stations along the line, the 
object suspended over the center point on the stone 
should be clearly defined. All trees in the vicinity 
were cut down. At the side of the observatory, and 
also at Wonson’s Hill, a semaphore was erected, 
consisting of a pole supporfing a cross-bar with 
pulleys at each end forsignaling purposes. After the 
pedestal was finished, the center point was trans- 
ferred from the origiual mark on a rock a few feet 
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away, to a brass plate similar to the one at Wonson’s 
Hill, let iuto the top stone. The plate, divided for 
a space of 8 ins. to 20ths of an inch, was securely 
leaded in at right angles to the line, and on this 
scale the particular division which corresponded 
with the center line was marked. Similar scales 
were invariably used throughout the whole work, 
both above and below ground, whenever it was ne 
cessary to establish a point by plumbing. 

On the pedestals the scales were leaded in across 
the holes, and the plummet was hung inside, where 
it was protected from wind; and if required the hole 
could be filled with water to steady the bob. The 
plummet-wire or steel bar, being suspended from 
a sighting-frame or tripod, was brought into po 
sition while just touching the scale, and the read- 
ing could be taken accurately. 

The points in the center line in the Cataract and 
Wonson’s Hill observatories having been fixed, it 
becames necessary to produce this line to the Nepean 
river, nearly a mile distant. The large transit was 
therefore placed in position in the Wonson’s Hill 
observatory, the telescope was directed to the Cata 
ract observatory, and the intersection of its cross 
wires brought into coincidence with the black line 
12 ft. in length, painted on the face of that pier. The 
telescope was then lifted off the Ys, and a bar in 
serted inits place. This bar was provided with a 
collar at each end, turned to fit the Ys. A tiny hole 
was drilled through the center, and a fine silk thread 
was passed through the hole, and a small plummet 
attached to the end and lowered inside the pedestal : 
after it became steady, the position of the thread 
against the scale was noted, and if it was found to 
be off the permanent mark, the plate on which the 
standards rested was shifted till it coincided ; the 
bar was then lifted off, and the telescope again ad 
justed on the Ye, till the black line on the distant 
pedestal was intersected, and so on through succes 
sive approximations. At length the telescope inter- 
sected the distant mark, and when replaced by the 
bar, the plummet-thread exactly cut the permanent 
mark on the brass scale; the instrument was then 
in adjustment to extend the line. The telescope was 
reversed and directed to a plummet-cord ‘< in. in 
diameter, suspended from a sighting-irame on the 
top of a pedestal, built on the edge of the cliff over 
the inlet of the tunnel; this cord was clearly seen 
whena white background such as; a handkerchief 


was held behind it. The cord having been carefully © 


moved till it was intersected by the cross-wires, the 
scale reading was taken, the telescope lifted out of 
the Ys, and turned over, and the operation repeated, 
the mean of several such observations being adapted 
as the true point on the cliff pedestal. 


The line having now been established at three im 
portant points, permanent marks were fixed at the 
bottoms of the gorges, to serve as bases for carrying 
on the underground work from the ends of the tun 
nel, Small pedestals of masonry were constructed 
in positions where the transit could be used ; and 
the mean result of a number of careful observations 
having been obtained, the transit-instrument was 
taken to the pedestals at the bottom, on the opposite 
side of the river to the mouth of the tunnel. 


The line was marked on brass scales, fixed in the 
rock just over the tunnel mouth, and a fine thread 
with plummet hung so as just to touch the scale; 
and the mean of a number of sights being taken, 
the line through these points from the point on the 
pedestal, formed a base which was produced into the 
tunnel. 

The first contractor, Mr. EpWARDs, died on May 5, 
1881, at which time he had driven 862 ft. of tunnel 
at the outlet end, and had sunk one shaft to grade. 
Owing tothe river keeping high, the work at the 
inlet had been suspended some months before, and 
the open cut in front was all that had been done at 
that place. Between that time and the reletting of 
the contract, on July 29, to Messrs. TOPHAM, ANGUS 
and SMITH, preparations were made for carrying on 
the alignment from shafts, by the building of pedes 
tals at suitable points along the line. Four of 
these were erected between Woason’s Hill and the 
Cataract river, similar to the one already described, 
but they did not need to be so high. Sets of obser- 
vations were taken from the main observatories, 
and the center line was eventually established at all 
the intermediate pedestals. 

A good time for observing was found to be in fine 
weather just before sunset; but a calm night was 
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the best of all, the instument then remained very 
steady, and when large powerful lamps were used 
for signalling, the work could be carried on most 
satisfactorily. The best object for sighting at long 
distances at night, was a steel bar of a thickness 
depending on the length of sight, with a background 
of calico immediately behind it: if a strong light 
from a lamp with good reflector, was now cast upon 
the back of the screen, the bar showed out clearly 
and sharply. A magnesium-wire lamp was tried on 
one occasion for this purpose, but the light was un 
certain, difficult to control and very expensive : and, 
in addition, inside the tunnel its fumes were an an 
noyance. Night observations on the surface above 
the tunnel were attended with serious inconvenience 
from the numerous fires of the miners camped along 
the line. 


The bars for sighting were of steel truly straight, 
of diameters varying from ‘¢ to 1 in. and 6 ft. in 
length. All the bars were capable of being sus- 
pended from tripod legs of pine; and they were 
sharpened to a point at the bottom. Plummets of 
10 or 12 lbs. weight, bored through their centers to 
receive the bars, were attached. At 4 miles the 
l-inch bar was always used; at 1 mile the \4-inch 
bar was sometimes found toothick, and a cord !y-in 
in diameter with a plummet was substituted. The 
bars were painted black, and a screen of calico was 
placed behind, but in day-work it was necessary to 
have the background some distance away from the 
observatory, to allow as much light as possible to 
enter through the doors. 


The new contractors having determined to carry 
on the tunneling from shafts, in addition to the 
two ends, the sinking of three was immediately pro 
ceeded with, and subsequently two others were put 
down; and tunneling from the shaft sunk by the 
former contractor was at once commenced. 


The ordinary method of transferring the line to 
the bottoms of the shafts by plumbing was adopted. 
At the shafis, from which long distances were ex 
pected to be driven, pedestals of masonry were 
erected, one on each side, on the center line of the 
tunnel, and about 50 ft. apart, the tops being level, 
and 1 ft. above the brace or platform: holes were 
drilled in them, and brass plates leaded across as 
previously described. Points on the centerline were 
then accurately established on each from the nearest 
observatory. A steel wire, about } in. in diameter, 
was then strained at its utmost tension, as deter 
mined by a Salter’s spring balance, from pedestal 
to pedestal, across the shaft, being made fast to 
posts at the ends, and adjusted to cover the particu 
lar division on each scale, which corresponded with 
the center line. 


A calm morning was essential for this work. The 
wire having been placed in position on the line, the 
process of plumbing down the sha.t was proceeded 
with. From the mouth, and up to 600 or 800 ft. in, 
it was sufficient to use silk, or hemp-fishing line, 
about 4, in. in diameter with an 8-lb, plummet. 


As the headings increased in length, copper wire 
was sometimes used, but was liable to break. Steel 
piano-wire about ¢ in. in diameter proved best, with 
a 56-1b. plummet of cast-iron truly turned ; this wire 
was suspended from a tripod, placed across the hor 
izontal wire, and standing on the platform of the 
shaft, through which a hole was cut to allow it to 
pass; the tripod was provided with an apparatus, 
by which the plummét could be raised or lowered 
to its proper position, and, by screw adjustments, 
the pendent wire could be brought just to touch the 
horizontal wire strained across the pedestals. 


An assistant at the bottom of the shaft placed the 
plummet in a vessel containing water, and gave the 
necessary directions through a speaking tube to the 
observer on top, to cause the wire to almost touch a 
brass scale screwed on to a beam of timber, fixed 
into the rock over the crown of the tunnel. In 
about half an hour the heavy plummet became 
steady, and the reading on the scale was noted. As 
it was desirable to obtain the longest base possible 
in the shaft, the plummets were hung as close as 
possible to the sides without touching anywhere. 
After the wire had been brought into position, and 
before the scale reading was taken, it was care- 
fully examined from top to bottom with a candle, 
the observer going down very slowly in the cage. 
After this no one but the observer was allowed on 
the platform, and the pumping, blowing, and hoist- 
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ing engines were stopped ; even the observer him 
self did not move from the position selected for 
noting the coincidence of the vertical and horizon 
tal wires, as the least movement about the platform 
caused vibration in the vertical wire. The hori 
zontal wire during the interval was watched, to see 
that it did not shift off the marks. The centerpoint 
on each scale at the bottom of a shaft having been 
thus established, the heavy plummet was removed 
and the steel wire drawn up: fine cotton or silk 
threads were then substituted, with plummets of suf 
ticient weight in water, suspended from the scales 
and adjusted to the inarks. An®-in. transit theodo 
lite on its centering legs was then set up a short 
distance from the plummets, in one of the heading: 
and the intersection of its cross wires brought into 
coincidence with the line as given by them. The 
striding level was always used during the operation 
to adjust the horizontality of the axis, and the 
focusing screw was always turned the same way 
and never reversed; when these precautions were 
taken, and with a little practice, very accurate re 
sults were obtained. After the instrument had been 
adjusted to prolong the line into the heading, a hol 
was drilled in the roof some distance in, and a 
wooden plug inserted ; the point was then obtained 
on this plug, by sighting on to a plummet lamp sus 
pended from it, and the mean of several observa 
tions, reversing each time, was taken as a true point 
inthe line. Horse-shoe nails hammered flat at the 
top, with a small hole bored through, were found 
best to suspend the plummet lamp from, as the 
metal bends readily when tapped on one side or the 
the other without breaking. When the headings 
were driven over 1,000 ft.,the plummet lamp was 
suspended by a string froma brass scale, in a beam 
of timber fixed in the crown of the tunnel. For 
signalling, large railway semaphore lamps were 
used, showing red, green and white lights; when 
the tunnel was. clear of smoke, these were visible 
about 2,000 ft. away 


As no marks in the shafts or tunnel could be de 
pended on to remain for any length of time without 
shifting, repetition in these, as in all other cases in 
tunnel alignment, was invariably relied on to elimi 
nate error, and no single set of observations was 
trusted for driving the tunnel any considerable dis 
tance. Before the headings were driven 1,500 ft 
from a shaft, the whole operation of transferring 
the alignment below into the tunnel was repeated, 
independently of any previous work; even the 
points on the scales of the pedestals at the top of 
the shaft were checked with the transit from the 
nearest observatory. 


The levels in the tunnel were given in the follow 
ing manner: The value of a bench-mark at the 
bottom of a shaft having been ascertained, by 
measuring the calculated distance with a steel tape 
from the surface, the levels were run into the head 
ings, and at intervals of 100 ft., hooks in peys in the 
sides of the tunnel, and opposite to each other at 
right angles tothe line, were so adjusted that strings 
passed through them and hauled tight, were exactly 
2 ft. 9 ins. above the grade. 


The plummet lamps, hanging from the center 
pegs in the roof, being then lowered till their lights 
were even with the horizontal strings, the axis of 
the tunnel was determined, and the miners were 
provided with both line and grade; all they re 
quired to do was to place a candle at the face in line 
with the lights from the plummet lamps, and mea 
sure down 2 ft. 9 ins., to find the grade of the in- 
vert. Bench-marks were established at intervals of 
400 or 500 ft., and were frequently checked. 


The plummet lamps were manufactured after the 
design of an American mining engineer, Mr. Eck 
LEY B. Coxe; they were of brass, shaped like an or 
dinary plummet, and were hollow to contain oil: 
they swung in gimbal rings, suspended by chains 
from a hook, consequently the point of suspersion 
and the center of the lamp-flame were always truly 
vertical. These lamps were found indispensable 
where great accuracy was required, and the flame, 
though only about ‘¢ in. high, and about ¥& in. in 
diameter, could be seen distinctly through the 
telescope at very long distances when the headings 
were clear. 


The lengths of the headings, and the results of the 
alignment when the junctions were effected, are 
given in the following table : 
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The first junction occurred when the headings 
from the outlet and No. 1 shaft met. 

The base of 3,274 ft. from the mouth to the shaft 
was then produced into the west heading; this was 
the only case where advantage was taken of a junc- 
tion to obtain a longer base. In every other instance 
the alignment depended entirely on the production 
of the 12-ft. shaft bases. 

After the tunnel had been pierced through,cleaned 
and all timber removed, daylight at one end was 
distinctly seen without the aid of a telescope from 
the other, 4'5 miles away. 

ieasivasiieaeadas lanai: sa 
Rap'd Transit in Kansas City. 


The following figures show the length, in double 
track, of the different street railways in operation : 


Cable Lines. Miles. 
Eighteenth St.. 3.38 
Twelfth St, ; ° 4.21 
Peoples’— Tenth and Broadway sien ae 
Westport . . . 2.84 
Fifteenth St oe . BI 
Main line, Grand Ave. and Walnut St... 1d 
Ninth St. main line ‘ : a> 2.74 
Frost Ave. 2.66 
Kast Ninth Ab 
Independence Ave 76 
West Fifth st ; . 2.06 
East Fifth St 1.66 
Riverview. ‘ 1.86 
‘Tunnel ia a 
31. 4 
Motor Lines. 

There are five lines, aggregating.... 20.50 

Horse Car Lines. 
There are six lines, aggregating : 11.05 
Total in operation 62.77 
As wenerally estimated, single track 124.54 


The six proposed cable lines aggregate 13,32 
EE - 
Standard Pile Culvert, Oregon Pacific 
Railway. 


This style of open culvert is the only one used on 
the Oregon Pacific, box culverts being used in pref- 
erence where the depth of fill is such as to permit 
of it. The culvert is one of very commen design, 
but we cannot altogether commend it. The danger 





Standard Pile Culvert; Oregon Pacific Railway. 


to a derailed car from it is as great as if it were 
the beginning of a trestle a mile long, since it is 
the entrance to such a structure that is dangerous 
to wheels off the track, if it be provided with 
guard-rails. The most perfect protection in sucha 


case is the Latimer re-railing safety guard; but if a 
man will not use that, he would at least not hesitate 
to spend a dollar or two, to give the wheels a better 
chance to get fairly onto and over the structure. 
With these small structures this is easily done, 
since it is only necessary to spread the piles a little 
more, and lengthen the caps and ties 3 or 4 ft. each. 
A derailed car then has as fair a chance to pass the 
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Standard Box Drains, Oregon Pacific Railway. 


culvert as it has to pass any other part of the road- 
bed ; otherwise not. 
a . 
Standard Box Drains, 


The accompanying drawings of one set of minor 
standards of the Oregon Pacific Railway speak for 
themselves, and require little comment. The trough 
carrying the drainage entirely clear of the artificial 
earth surface and the filling of rock at the end are 
too often omitted; and the smallest size of box 
drain shown seems rather small to be covered at all. 
The maximum admissible fill has been engraved 
for only one of the box drains, but it decreases regu- 
larly, being 4 ft., 3ft. and 2 ft. respectively, 


ee —_—_—— 
Duty Trials of Pumping Engines. 


The following is an abstract of a paper entering a 
plea for a standard method of conducting duty 
trials, by GEo. H. BARNES, M. E., read before the 
Boston Society of Civil Engineers, Jan. 16, 1889. 

No class of steam engines require their economy 
to be tested so frequently as pumping engines for 
water works. Nearly every engine of this kind 
which is built, goes into the hands of the pur- 
chasers with the builders guarantee that it shall 
do its work in accordance with a certain specified 
duty. Every engine thus guaranteed is generally 
made the subject of a duty test, before the builder 
receives the full payment of his bill. The test is 
conducted either by a representative of the builder 
or by the civil engineers under whose direction 
the water-works have been constructed, or by the 
superintendent of the pumping station, or by his 
engineer, or, in rare instances, by an ex :ert or a 
board of experts appointed by the purchaser of 
the engine, or by a board representing both parties. 

When the contract between the builder and the 
purchaser has been framed with a suitable degree 
of foresight, which rarely happens, the method of 
conducting and working out the result of the test 
is laid down as a part of the contract, and the per- 
son conducting the test has simply to follow the 
terms which it specifies. In the majority of cases 
the purchaser knows so little about the subject of 
duty trials, that he cannot on his part exercise 
much foresight in the framing of the contract, and 
the matter of the stipulations as to the duty tests 
are left to the bnilder. The builder’s interest is to 


express the guarantee in such general language that 
in case of dispute as to the result, he may be se- 
cure from failure. It follows that in most duty 
trials the person who conducts the test is neither 
governed nor hampered by distinct specifications 
of the contract, and he may employ any method 
which suits his individual judgment or whim. 
No standard method has been established by any 
common consent, and the 
few cases which may 
be used as precedents are 
not applicable to the in- 
dividual requirements of 
special engines. 


» 


It is not surprising, 
therefore, thata great 
variety of practice exists 
as to duty tests, and this 
variety covers the whole 
field beginning with the 
definition of the term 
“duty”, which deter- 
mines what the main 
quantities are, which it is the object of the 
test to ascertain, and ending with the manner of 
making the observations by which the necessary 
data are obtained. Examination of various pump- 
ing engine contracts and reports of tests made 
under them, shows the following state of affairs: 
One person holds that the term ‘ duty” means 
the number of pounds of water elevated 1 ft. by 
100 lbs. of coal, the water being actually measured. 
Another holds that it is the number of pounds of 
water elevated 1 ft. plus the quantity of work 
which is equivalent to the friction of the force 
main, using the same unit of 100 Ibs. of coal. 
Another holds that it is the quantity of water, as 
determined by plunger displacement, elevated 1 ft. 
either with or without allowance for friction of 
force main, the basis being 100 lbs. of coal. Still 
another claims that it is the number of foot-pounds 
of work done as measured by the indicator diagram 
taken from the pump end of the engine, on the 
100 lb. basis ; and others adopt various allowances 
in the matter of slip or loss of action and friction 
of suction pipe and pump valves; while still others 
base the duty on the quantity of combustible in- 
stead of the quantity of coal consumed. One class 
of tests is based on the stipulation of 100 lbs. of 
coal, assuming that thecoal gives a certain evapo- 
rative performance, in which case the duty is prac- 
tically reduced to the work done by a given quan- 
tity of steam. Sometimes this quantity is ex- 
pressed as water pumped into the boiler by the 
feed pump, irrespective of the quality of the steam 
into which it is generated, and without taking into 
account the condensed water returned indepen- 
dently from the jackets of the engize, or from other 
sources. Sometimes it is expressed as ‘‘ water from 
and at 212°,” in which case the temperature of the 
feed water enters the problem. Sometimes the 
quantity of steam on which the duty is based is that 
of dry steam or of steam containing not over a stip- 
ulated percentage of moisture,and sometimes it isthe 
steam used by the steam cylinders of the pumping 
engine apart from that used by any of the accesso- 
ries of the engine, such as jackets, air pump of 
condenser, feed pump of jacket water, and main 
feed pump of boiler. 


The variations of results which these differences 
of practice produce are important. The friction of 
a force main often increases the work done as much 
as 10 per cent. The difference between the quan- 
tity of water delivered and that measured by 
plunger displacement is frequently 5 per cent. The 
percentage of ash in coal varies from 5 to 15 or even 
20 per cent. The moisture in steam may be from 
3 per cent. up; the quantity of steam condensed in 
jackets is from 5 to 10 per cent. of the whole; that 
used by the donkey feed pump varies from 3 to5 
per cent. of that used by the main engine. When an 
independent air pump is employed, the consumption 
of steam is increased some 10 per cent. The differ- 
ence in economy produced by an evaporation from 
and at 212 degrees,and the observed evaporation,when 
the feed water is not heated above 100 degrees, is not 
less than 15 per cent. In a known case of dispute, a 
variation in the number of foot-pgunds of work 
done by 100 Ibs. of coal amounting to the excessive 
figure of 56,000,000 ft. lbs., arose between the method 
pursued by a responsible builder and that pursued 
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by the purchaser, though based on the same con- 
tract. 

In determining a standard form for tests, the en- 
gine’s economy is measured by the amount of duty 
realized, which term should be defined more strictly 
than is now the case. with its present elastic mean- 
ing. The form adopted should be applicable to 
every pumping engine, or at least to a large ma- 
jority of such engines. The unit ‘100 lbs. of coal” 
is exceedingly variable. In the Eastern States it 
may be Cumberland coal which evaporates 12 Ibs. of 
water from and at 212 degrees per lb. of combustible, 
or anthracite coal, which evaporates not more than 
ll lbs. Inthe Middle and Western States, it may 
be Pittsburg, Indiana or Ohio coal of still lower 
evaporative value. The unit ‘100 lbs. of coal, as- 
suming an evaporation of 10 lbs. of water per !b. of 
coal” is also variable, according to the temperature 
of the feed water and pressure of steam and accord- 
ing as allowances are made for moisture in the 
steam and for steam used by the jackets, feed pump 
and other accessories. The desirability of discard 
ing the coal measure of economy, altogether, and 
expressing the performance of the engine in terms 
of the quantity of steam consumed, is recognized in 
cases, which are becoming common, when the con- 
tract provides that the boiler shall evaporate a cer- 
tain amount of water per pound of coal. The steam 
unit is free from the objectionable features of the 
coal measure but must be used with a qualification 
The use of a feed water heater by which, in com- 
paring two otherwise comparable tests, one boiler 
should save about 10 per cent. of the steam which 
does not appear in the duty calculation, renders the 
steam unit unfit except in certain cases where con- 
ditions are the same. 


The heat unit is independent of the kind of coal 
or of the efficiency with which the steam is gener- 
ated, varying with the quantity of steam consumed | 
and may be considered as the only true basis upon 
which to express the performance of a pumping en- 
gine. According to good practice the quantity of 
heat, which one pound of coal supplies at 11.25 lbs. 
evaporated from and at 212° is 11.25 966 = 10,867 
H. U., or in round figures 10,000 heat units, and the 
unit for 100 Ibs. of coal may be taken at 1,000,000 
H. U. This unit is recommended for adoption fora 
unit upon which to calculate the duty, and does 
not differ radically from results obtained if calcu- 
lated upon the basis of 100 lbs. of coal. This view 
of the matter is supported by the opinion and latest 
practice of the experts of Europe, who base the per- 
formance of steam engines on the number of 
thermal unitsof heat consumed. 


In using the unit proposed, its application is to be 
made not only to the heat consumed by the engine 
proper but to that consumed by all accessory parts 
of the engine, such as steam pumps, (including 
donkey pump), jackets and all apparatus necessary 
to the operation of the engine, the computation 
being made upon the whole heat thus consumed. 

The other element to be considered is the expres- 
sion to be employed for the quantity of work done. 
The work consists of two factors, the number of 
poands of water pumped, and the number of feet in 
elevation to which the water is raised. 


In determining the first named factor, which is 
the only one which involves any difficulty, there are 
two methods, (1) the use of either the standpipes or 
the reservoirs for the purpose of a measuring tank, 
or (2), the use of a weir. The first is objectionable 
because the result can only be approximate. The 
second can only be applied where a reservoir exists, 
and is therefore limited in application. These ob- 
jections render it impracticable to use any form of 
direct measurement for a standard. The only 
means by which the water can be measured, 
which is of ready application, is the indirect but 
simple method in common use, furnished by 
computing the plunger displacement and using 
the pump itselfas a motor. The principle objec- 
tion lies in the “slip”, which is made up of the 
three quantities: leakage of plunger and valves, 
108s of action of the valves, and’the presence of air 
mingled with the water, and which causes the 
actual discharge from the pump to be less than 
the calculated discharge based on this method. The 
best standard, therefore, for the[quantity of water 
pumped, is that determined from plungerjdisplace- 
ment, corrected for leakage of the plunger, and for 
oss from the introduction of air into the pump, 





should it be found that these losses exist. It is quite 
generally recognized that in computing the quantity 
of work done, no allowance should be made for 
friction of the water in passing through the pass 
ages and valves in the pump, while, on the con 
trary, allowance should be made for the friction of 
the force and suction mains, the principle being 
that the efficiency of the engine should not be 
made dependent upon any condition foreign to 
itself. 

In accordance with the above views, the duty of 
all engines would be expressed by the following 
formula : 

Ft. ba. work done 
Duty = 
Thr. units of heat consumed 
(OV WN-—L) (H +S + h) 1,000,000 


Thr. units of heat consumed 


~ 1,000,000 


in which V = volume of piston displacement, one 
stroke, cu. ft.; W = weight of one cu. ft. of water . 
N = number of strokes during trial: H = head in 
feet corresponding to indication of pressure gauge 
on force mains, h = head in 
to indication of gauge 


feet corresponding 
on suction main (minus 
when there is a head of water in suction main); S = 
vertical distance in feet between the two gauges; L 
= leakage of plunger; C = correction for loss pro 
duced by air discharged with the water. 

The units of heat consumed = weight of water 
supplied to boiler by main feed pump by total heat 
of steam of boiler pressure above temperature of 
main feed water plus weight of water supplied by 
jacket pump by total heat of steam of boiler pressure 
above temperature of jacket water plus weight of 
any other water supplied by total heat above itstem. 
perature of supply. 

To cover the foregoing requirements in the 
framing of a contract, the guarantee as to the per 
formance of a complete plant may be expressed in 
the following terms: ‘‘The engine shall perform a 
duty equivalent to not less than (A) foot-pounds of 
work for each 1,000,000 thermal units of heat con 
sumed, and the difference between the actual de 
livery by weir measurement and that calculated 
from plunger displacement shall not exceed (B) 
per cent. Furthermore, the boiler shall supply 
1,000,000 thermal units of heat to the engine on a 
consumption of (C) pounds of (D) coal. The duty 
trial is ta be conducted, and the results computed 
in accordance with the standard method of con 
ducting duty trials, determined upon by ‘(the au- 
thority named).”’ 

TO BE CONTINUED, 
sci as painaaciaiaiaeal lt aa - 


Preserving Exposed Ironwork. 

A recent issue of Industry, of San Francisco, Cal., 
contains the following: JOHN HEALD, the proprie- 
tor of the machine works at Crockett, Contra Costa 
County, has for some years past been experimenting 
with a view to preserving exposed ironwork, and 
has demonstrated some things respecting this im 
portant matter that may be of great value. Mr. 
HEALD, some years ago, had occasion to move a gas 
holder at Vallejo, and happened to notice on the old 
plates, which were badly corroded, that the ‘“‘ship- 
ping marks” on the sheets were perfectly preserved. 
This led to the examinatiyn of other cases of the 
kind where marking had been done on ironwork, 
and also to experimenting with turpentine and 
white lead as a first coating to prevent rust. It is 
found thaf when surfaces are coated with finely 
ground lead thinned with spirits of turpentine, no 
corrosive action or scaling takes place, even when 
heavy coats of paint ure afterward put on the out- 
side. Mr. HEALD says that common paint mixed 
with oil is too thick to penetrate or close the im- 
perfections of the surface and penetrate beneath 
the scale where it exists, thus leaving places for cor- 
rosion to begin beneath the paint. With turpentine 
and white lead mixed thin, the very pores of the 
iron are closed. The interstices, to so call them, are 
too minute to receive the body which oil gives, but 
are closed by the thinner compound. This is the 
theory, but thatis a matter of no consequence so 
long as the fact is known. The wash can be quiekly 
put on, and will dry in a short time. 








—THE FORTH BRIDGE, it is now said, will probably 
be completed in_October, 1889, but_it isnotjexpected that 
the bridge will be opened for traflichbefore December 
next, or possibly not till the spring of 1890. 











The Galvin Sewer Flusher. 


This is a device for flushing sewers by water jets 
and it is claimed to be simple and efficient. The 
sections and plan given explain the general appear 
ance of the apparatus 
B, flushing tank; C 
pipe; E, 
valve from the trap, 

In operation, water is admitted from the main by 


A is the sewer; 
DD. test 
water main, and d is the 


In Fig. 3 
, water supply valve; 
valve boxes: F, 





opening the valve (. A 1L-in. pipe B, fitted with 2 
i¢-in, sprays, 2 ft. apart, will thoroughly scour out 
50 ft. of 18in. sewer. By opening the valved, the 
contents of the water seal are emptied into the sewer, 
and a direct communicotion is afforded through 
which the sewer may be examined from the surface. 
Any further information concerning this flushing 
device will be fornished by the makers, the Galvin 
Valve and Hydrant Co., Detroit, Mich. 
- et 


The Artesian Well Water of Atlanta, Ga. 


The prevailing opinion that water from an arte 
sian well must necessarily be pure, as far as album 
,inoid ammonia and chloride of sodium_are con- 
cerned, is somewhat overturned by the official re 
port of the board of health of Atlanta, Ga., as re 
ported in the Constitution of that city. They say 
that the artesian water there is impure, and found 
their declaration upon the analysis of Mr. MCCAND 
LEss and Professors WHITE and GASCOYNE. The 
report of these experts, covering a period from 1886 
to November,1888, is as follows for 5 samples: 


Grains per U.S. 
Gallon. 


Parts per million. 


Sample 
Albuin- 
Total sol- |. Sodium Free Am- inoid Am- 
ids. Chloride, monia. monia 
” 4 10.07 2.08 O01 O.01 
& ll 21.00 & 3 0.0) 0.04 
a 23.35 10.56 Om 0.04 
40 18.30 11.36 0.04 0 08 
41 23.00 11.79 0.02 0.06 


The report states that this well was bored to a 
depth of 2,04 ft., and is supplied by four veins of 
water at 102, 450 and 1,160 ft. respectively from the 
surface. The well is said to be securely plugged at 
adepth of 1,169 ft. or just below the largest and 
deepest vein. This lower vein supplies 9 per cent. 
of all the water in the well. 

The analyses given above show a large proportion 
of chloride of sodium and an excess of solids. The 
quantity found of the sodium chloride is not neces- 
sarily a radical objection to the water; but its 
presence suggests the possibility of sewerage con. 
tamination, and is a suspicious indication. The 
rapid increase in this ingredient, from 8 to 11 grains 
per gallon in 2 years, is the notable fact, especially 
when taken in connection with the further fact 
that the smallest amount is found after an exhaus- 
tive pumping of the well. 
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The possible source of this salt in well water, says 
the report, are deposits, strata or beds of chloride 
in the earth. through which the subterranean 
streams flow or percolate: the presence of passages 
ar crevices which communicate with polluted 
streams, possibly at a considerable distance from 
the point of exit, and which convey the foul water, 
but little or not at all changed into the well; or the 
presence of surface water, which has passed through 
a soil in the immediate vicinity of the well, satu 
rated with sewage. The term ‘‘sewage”™ in this 
case meaning all forms of waste, offal, refuse, 
whether it be collected in drains or left upon the 
ground, 

Sea water or sait springs water will show, of 
course, the presence of a great deal of sodium 
chloride, and no surprise would be excited by this 
discovery, nor would there be any suspicion of 
sewage. Favorably located wells about Atlanta 
indicate the presence of chloride of sodium in quan 
tities ranging from half a grain to three grains per 
wallon, while in unfavorable localities this some 
times runs as high as 25 or 30 grains. Wells with 
as much as 16 grains have always been condemned 
by the Board of Health and the use of the water 
prohibited 

The only reasonable explanation of the presence 
of the chlorine in this artesian water is, continues 
the report, that this water is, partly, at least, sur- 
face water, which has been in contact with sewage. 
lhe fact that after exhaustive pumping to test the 
capacity of the well, the sodium chloride was found 
in the proportion of 2.09 grains per gallon, goes to 
prove that the main source of supply does not con 
tain the offending matter, but that the polluted 
water enters the well from some minor source, and 
is practically overcome by vigorous drafts upon the 
total flow 

lhe expert furnish a key to the problem, however, 
in the following passage of the report: 

“With a6-inch iron pipe extending 200 ft. only, within 
a bored well, 8 ins. in diameter and 1,160 ft. deep, what 
will prevent surface water freely flowing into the well?” 
asks the board. “It will not do to say that the 8-in, iron 
pipe driven into the granite at a depth of 81 ft. below 
the surface, will or can shut out all the shallow streams? 
It will not do to claim that the granite itself shuts out 
ii surface water. Shall!we ignore the presence in gran- 
ite formations of seams, crevices, cracks and fissures. 
Reluctant as we are to dispel the fond illusions of our 
fellow citizens, the board is constrained by a sense of its 
‘uty to express officially the conviction, based upon the 
evidence before us, that the artesian well is a palpable 
failure. It may be that the use of the water is even now 
attended with some risk, and we fear it bids fairto be® 
come more and more polluted, and in the near future 
unless great amendment is secured, that it will prove 
fatally defective. And while the board is not prepared 
to condemn without qualification the use of this water, 
it desires to go on record as declaring the water impure 
and of doubtful safety for drinking purposes,” 

This portion of the report closes with the recom 
mendation that the extepsion of the water mains be 
discontinued, especially where they are parallel to 
the mains of vastly superior and absolutely unex- 
ceptionable water, and that the water be tested by 
repeated analyses ; that at the same time the pumps 
be worked to their fullest capacity for several hours, 
as in this way tests may show the vein or veins by 
which the polluted water enter the well. It may be 
found feasible to shut off such as are found objec 
tionable. 

I ithe ernie 

STEEL RAILWAY COACHES.—Some new fireproof 
steel cars have been just completed for the Louis- 
ville, New Albany & Chicago Railway. The car is 
in all respects a first-class coach, the only difference 
being that steel is substituted four wood in the con- 
struction, Above the trucks all is non-combustible 
material, and consists of the usual number of sills 
and girders, faced with steel plates set on edge, 
through which and extending across the car are 
heavy steel bolts firmly secured. On these, studs 
with shoulders against each sill, have been placed, 
The frame-work of the car is attached to these sills, 
the ribs and post along with the raised deck being 
bent without heat to the required curve. Steel 
sheets cover the framework, making it comfortable 
both in winter and summer as well as absolutely 
fireproof. Lightness, strength, durability, and re 
sistance to fire, it is Claimed have been obtained. 
The New Albany road will soon put some of these 
cars in regular service. 
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——BosTON CAPITALISTS are reported as having 
lost nearly $40,000,000 in capital and $3,000,000 in dividends 
in one year by the shrinkage in values of Atchison, To- 
peka, Santa Fé and Chicago, Burlington & Quincy rail- 
road stocks, which are both distinctly Boston concerns. 


——STREET RAILWAY AND GAS WORKS are said to be 
projected for the ancient city of Damascus, and the ne- 
cessary concessions have already been obtained. The 
people are enthusiastic over the innovations, which they 
believe will tend to enhance the value of real estate 
within the city’s limits. The population is about 150,000, 


THE MATURIN RAILWAY Co. has been incorpor- 
ated in England to build a railway in Venezuela, from 
Muaturin, in the State of Bermudez,to a point at which 
the river Cafio Colorado is navigable. A concession was 
grauted in July, 1888, for this road. 


~-——THE ELECTRIC PROCESS FOR REFINING SUGAR, 
about which such a stir was made a few months ago, and 
whieh was described in ENGINEERING NEWS, Sept. 22,1888, 
is now reportedto bea fraud. The Electric Sugar Refin- 
ing Co. was organized to operate a process invented by 
Prof. Henry C. FkeIND, which process was kept secret; 
it was cluimed that raw sugar was turned directly into 
refined sugar, but it now appeurs that the raw sugar for 
the tests was merely stored away and refined sugar run 
through the machinery. The product is said to be finer 
than that made by any known process, but it is too expen- 
sive. The deception consisted in manipulating refined 
sugar, instead of refining sugar by a new process. 


——A SCHOOL OF ELECTRICAL ENGINEERING is to 
be established in Columbia College. It will be a post- 
graduate department and commence in a small way to 
test the popularity of such a branch of instruction, 

~The NEW CRUISER Vesuvius, built by Cramp « 
Sons, Philadelphia, Pa., made on its first trial trip, Jan.11, 
the wonderful and unprecedented speed of 22.947 knots 
per hour with wind and tide and 20.346 knots per hour 
against it,an average of 21.646 knots or 24,915 statute 
miles per hour, The highest speed on record heretofore, 
if we are not mistaken, is 20.6 knots for the Spanish 
cruiser Reina Regente, of 4,800 tons and 12,000 H, P. 
Fuiler details of this remarkable performance are given 
elsewhere. The only men living whose past achieve- 
ments give any ground for confidence that they can beat 
this record are the HERRESHOFFS, of Bristol, R. L., who 
will perhaps now be heard from; 23 knots is called for 
on a fast torpedo bout now building. 


——A DOUBLE PUNCHING MACHINE of unusual 
weight and power has just been completed by Messrs. 
JAMES RenNNtE & Sons ,of Clyde Engine Works, Glasgow, 
for an English firm of ship builders, It is of the lever 
and cam type, now in so common use in ship building 
yards, etc,, and besides having a steam engine for driving 
it is provided with two very strong cranes, having arms 
long enough to deal with plates 27 ft. long and capable of 
carrying plates up to two tons in weight. 


——THE BRITISH LOCOMOTIVE BUILDING TRADE is now 
in better condition than it has been for some time back. 
The principal firms were all fairly busy during the latter 
part of 1888, and the outlook for 1889 is regarded as en- 
couraging. Tt is a small interest, however, compared 
with American locomotive building. Most of the leading 
English companies build their own engines. 

——IN spite of Russian petroleum fields, petroleum is 
not growing cheaper, although the volume of our ex 
ports is slightly less this year than last. The export 
tigures stand: 


Million yalls, Value, 
Exports 1888 546.73 $45,969,000 
we, eee : 581.02 45,231,988 


Cotton exports were likewise a shade less this year than 
last, but of slightly greater aggregate value 


——THE NEW STEEL POSTAL CAR, which has been in 
course of construction at the railway shops in New 
Albany for the past two months, is about completed. 
The car is the first of the kind ever constructed. It is 
said that it can be constructed for fully 25 per cent. less 
money than the old coach, will not weigh so much by 20 
per cent., and is absolutely indestructible from fire. It 
is built of plates of steel, lined with asbestos, and is ad- 
mirably braced by means of steel] rods running the entire 
length of the car, the rods being fastened by an ingenious 
device into the steel posts. The floors are of steel, as are 
the platforms and steps, and there 1s no wood whatever 
about the car except the timbers of the trucks. .The car 
is being built by the American Fire-Proof Steel Car Co., 
ot Chicago, under the especial superintendence of J. C. 
Batiey, Superintendent of the company, and W. W. 
Greey.the tnventor. Should the car prove to be success- 
ful, the company will erect a plant at Decatur, Ala., and 
go intothe manufacture of steel passenger coaches on 
a large scale. 

—AN ANGLO-CANADIAN CABLE is proposed, based 
on a prospectus of 1859. Mother England evidently sees a 
necessity for all the apron-strings possible, to keep her 
independent and growing colony from getting away al- 
together. 
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——TILE DRAINAGE is interestisg the New Orleans 
public, and is an essential feature in the new drainage 
project of Mr. HARROD. The saturated soil and low-leve} 
of that city forbids underground drainage as usually re. 
sorted to. In the past,and present for that matter,open 
gutters and a soil saturated with filth and water to 
within a foot or two of the surface has been the rule, 
with all the unsanitary conditions this state of things 
implies. With the new scheme, which proposes to drain 
by pumping all of the upper 6 ft. of soil, the tile-drain 
has a special field of usefulness in assisting in this work, 
and the result should be a most decided improvement in 
ridding the city of prevailing diseases incidental to fou! 
subsoil. 


——THE READING R. &. ELEVATED KOAD, in Phila 

delphia, is so far perfected in plan that it is acceptable 
to President Corbin and to the Committee of City Coun 

cils, and a new ordinance is now before the latter body 

The new plan is made up of concessions from both the 

city and the railroad company, All the city gives is the 
right-of-way, but it permits the surface tracks to remain 
north of Green St, In consideration of this privilege,th« 
company augments its elevated tracks to such an extent 
that the cost is increased from $7,000,000 to about $14,000,. 
000 The use of the surface tracks is limited by iron 
bound restrictions as to hours, etc. Three years would 
be required for the completion of the road. 


——THE MERCHANT’S BRIDGE, at St. Louis, over the 
Mississippi river, has been let to the Union Bridge Co., ot 
New York, work to begin Feb.3 next. The Union Bridg: 
Co.'s bid of $1,250,000 covers the piers and superstructure, 
but the caisson work is let tothe tirm of Anderson & 
Barr, of Jersey City, which firm has already taken steps 
to commence operations. These are the same two firms 
which together so successfully completed the Hawkes 
bury bridge, and are now about finishing the Cairo bridge 
over the Ohio river. 


——THE COST OF ELECTRIC LIGHTING has been the 
subject of investigation by Prof. ELy, of Johns Hopkins 
University. His correspondence with city officials shows 
a movement towards municipal ownership of clectric 
lighting plant. The actual cost of running the municipal 
works of Dunkirk, N. Y., for the month of October, 1888 
is given by the mayor of that city as follows:—Average 
number of lights run during month 5 are Jights. 
Amount of coal consumed, 137,777 lbs., at $1.65 per ton, 
$113.55; number of carbons used, 3,412, at $11 per thou- 
sand, $38.28; 6 galls, cylinder oil used, at 9) cts., $5.40; 
5 galls. lubricating oil used, 35 cts., $1.75; six globes used 
$1, $6, ten carbon holders used, 25 cts., $2.50; six brushes 
used, $1, $6; 20 pounds of wasie, 9 cts., $1.80; amount paid 
for labor, $50; total cost for October, $225.28; total hours 
run, 364 1-6; total cost of running 55 arc lights 364 1-4 
hours, $225.28; total cost of running 55 are lights one 
hour, 62 cts.; total cost of running one arc light one 
hour, 144 cts, As the mayor of the city says, the cost of 
each arclight per night, running all night and every night 
is 134% cts. The capacity of the are light is 2,000 candle 
power, The system used is the Western Electric of Chi- 
cago. The total cost of plant and building was $13,338. 
The city also owns and operates its water plant, and a 
great saving has been effected by running the two in 
conjunction. The same engineers, firemen and superin- 
tendent operate both, and the same boiler power is used. 
The superintendent believes that the cost can be reduced 
even below the average of 13% cts. 


——THE CHIcaco, MILWAUKEE & Sr. PAUL Co. 
has just begun running two new vestibule trains between 
St. Paul and Chicago, heated by steam and lighted by 
incandescent electric lamps. 

LL — 


RAILWAY PROJECTS IN ECUADOR were reported on 
a few months ago by the U.S. consul at Guayaquil. 
In 1885 the Government made a contract for the 
construction of a line 50 miles long from Chimbo to 
Sibambe, being an extension of a line built by the 
Government about 15 years ago from Yaguache, at 
the head of navigation on the Yaguache river, to 
Chimbo. In 1888 the contractor assigned his 
contract to the Railway & Public Works Co., 
of Guaayquil, and that company began the grading’ 
The extension will pass forthe greater part of its 
length through a mountainous region, reaching an 
elevation of 7,500 ft. at Sibambe. The land is said 
to be fertile, but the population is scarce. There 
is some probability of the line being continued to 
Quito. In 1887 the Government granted a concession 
for a line from Duran, near Guayaquil, to Yaguache, 
14 miles; the line runs through a grazing and agricul- 
tural country aod was to be opened in December, 1888. 
In 1887, also, a concession was granted for a line 
from Bahia de Carequez, a port on the Pacific, to 
Quito; a little grading bas been done, but as the 
line will pass mainly through a mountainous re- 
gion, almost uninhabited, it is thought to be a diffi- 
cult and costly enterprise. 
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CORRESPONDENCE. 


Sate Lvoads on Piles. 


CINCINNATI, O., Jan. 3, 1889, 
fo THE Ep1ToR OF ENGINEERING NEWS :— 

Your issue of Dec, 29, 1888, contains a communication 
from Mr. J.C. TRAUTWINE, JR., from London, asking F. 
Pp. K. if he can give extreme load upon one of his trestle 
oiles and if not, to say how much they safely bear. 

\ijlow me space to say that the piles driven by me have 
not been depressed by the passage of trains,and I am 
therefore unable to state the extreme load neeessary tor 
the %-in. 

As to vibrating load safely sustained, it is, say about 
80,000 Ibs. upon a bent of 4 piles, which may be the same as 
15,000 Ibs. (more or less) upon one pile. Assuming this 
quantity as correct, the margin of safety can be worked 
out by several formulw; but what is the use, if a 2,000- 
ibs. hammer falling 14 ft. drove the pile with only one 
inch penetration? Mr. TRAUTWINE’S rule gives extreme 


3 


023 / 1F 
loud = > 


< 2,000 as ; 
or 55.43 tons, while SAan- 


pERS’ load as safe is 18°54 tons, 
‘ 

\ safety factor of 3 for the formula .023 ./ h gives 18.5 
tons, which is not likely to come upon any one pile in 
the bent, if the cap is not broken. The rule used by me 
in following specifications in 1872 was 2,000 lbs. fall 30 ft. 
with only-% in. penetration allowed. This blow is too 
severe, anda fall of 10 ft. would be better if the penetra- 
tion is j-in. in practice. In the case just mentioned 10 ft. 
is not equivalent to one-third of 30, because experience 
teaches me that the penetration of piles under a 26-ft, 
blow is about double that froma 14-ft. blow. I do not 
defend or attack any pile formula in particular, as they 
are all unsatisfactory. Your formula isthe best, accord- 
ng to my light, yet shown me; but the factor 2, in the 
numerator of equation 


in which L = safe working load, will not work in ex 
treme cases, while it likewise limits the conditions to 
2.000 and 1,000-Ib, rams with falls from 10 to 30 ft., and 
penetrations of 4 ins. and less. 
wh 
There should be in the equation L = —— a factor (prac- 


8 
tically 2) and an addition to s (practically 1), because 
otherwise Ls=wh reduces to an “infinite absurdity” 
hut that either the factor 2 or the addition | are constant, 
is unproven. 


The idea of time in communicating the vigor of 
. : . Vv wh 

wh into s must be mdintained and the form L =——— will 
8-+ec 


meet the sanction of all students. As to \ and ¢ being 
constant for all weights of ramsand penetrations, that 
is doubted. 
Allow me to thank you for taking the matter under 
consideration, and giving sanction to the practical 
2wh 


L= 





as it can be worked out bya frosty fingered 


inspector while the pile is being driven. F. P. K. 

[Perhaps our correspondent will suggest what con- 

stants and what function of V he would introduce 
Vwh 

in his equation L=—-— which will enable a closer 
as+e 


approximation to be made tban the simple form 
2wh 


s+1 
ing, which may be said to be now, hammers 1,000 to 
3,000 Ibs., fall 5 to 30 ft., last penetration, 4 to 4.ins. 
We know of none. That the velocity should be a 
factor in any exact formula is undoubted; the only 
question is, in what form, and is enough more pre- 
cisien gained to especially diminish the large mar- 
gin of uncertainty? All that such a formula claims 
to do, or can do, is to indicate that piles are to be 

2wh 

s+ 
caution, while it will be only under exceptional cir- 
cumstances that they will not be safe for that load. 
Ep. ENG. NEws.] 


y= 


, Within the range of practical pile driv- 





loaded with more than only with extreme 





Brick Lined Reservoirs. 





Fort Wortns, Texas. Jan 12, 1889. 
To THE EDITOR OF ENGINEERING NEWS: ; 

Will you kindly state if it is usual or feasible to revet or 
pave the interior slopes gf earth work subsidence reser- 
voirs with brick work laid dry, and if so what slope would 
you recommend for a pavement of one course of brick 
laid on edge, with say every 6th. or 8th. course laid as 
headers, and if there are any examples of such work in 
the country. ENGINEER, 
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——— sss sss 


The Weather of the United States tor the Month of December, 1888. 


[As respects the elementa of most interest to engineers. 


According to special returns from the Chief Signal Officer of the U. 8. Army 


Te PERATURE. 
de Pp é . 
STATIONS. grees Fab 


| | | 
Average | Max.| Min. | Range. Average. 
i i 


PRECIPITATION 
Rain and meited snow, 


WIND VELOcITY 


Miles per hour. | Direc Inches. 
tion at ' 
1 ies | time of Total Heaviest No. 
| Max. | Max Vel tal in 4 rainw 
davs 


| hours 
NORTHERN CIT(Es. 





i eee 25.2 52 7.5 59.5 10.4 in N 46 1.1 1S 
Portland. Me.....6...26< 29.3 57 2.2 54.8 8.5 4 NE 471 1.8 
New York City............. 34.4 56.3 8.8 47.5 12.¢ 0) SW 4.05 2.8 a 
Pitts! Ms ibetad. Saddnass 35.0 62.1 12.2 49.9 6.1 28 SE & W 1.66 0.58 14 
Chicago, Ilil......... Stiewae 31.3 52.9 14.8 38.1 11.2 41 Ss 1.04 0.98 ’ 
J Sree os 10.4 65.8 6 56.2 9.0 33 NW 0.96 6. 3¢ 7 
Os WOU, MIB ccs ce sccewss 23.6 5s. 5.0 53-1 7.1 2¢ NW 0.63 0.47 ‘ 
Duluth, Minn......... aban 23.6 49 2 47.0 6.9 2 NW 0.25 0.09 é 
Bismarek, Dak....... .. 20.9 57.2 52.2 9.0 2 NW 0.24 0.18 5 
AVOPOMBs <so<ccves 28.2 56.7 5.8 0.9 0 35.8 1 88 0.94 8.3 
SOUTHERN CITIES 
Washington City...-....... 35.2 60.6 162 44.4 55 +4 NW 3.27 2.53 6 
a A ee $8.5 62 18 44.0 7.3 33 SW 1.37 0.47 4 
St. Louis, Mo ......... cine 36.6 59 20.6 8.4 96 50 Ww 2.01 0.89 : 
Savannah, Ga........ 47.0 69.1 25 44.1 6.2 a0 W 2.87 1.23 7 
Leavenworth, Kan.... ... 3.1 63 9.6 53-4 7.2 30 s 1.57 1.20 9 
Jacksonville, Fla 51.3 73.6 27.8 46.1 4.2 35 Ww >. RN 0 10 
Chattanooga, Tenn........ 10.8 5-2 20.1 15.1 5.8 2R S 1.99 0.94 ’ 
New Orleans, La........... 51.2 72.3 wT 41.6 8.5 39 Sk 6s 1.2 li 
Memphis, Tenn...... ---. 2.0 66 23 43 6 24 s $41 1.43 il 
Palestine, Tex..........-... 49.5 72 29.3 42.7 6.3 27 W 6.58 1.40 1 
VOTO. «00 ccceccccce 42.6 66.2 22.0 44.3 6.7 33.0 2.98 1.3% 9.2 
sss srssssssersssis sunsets ets eremsasnsenmues enemas nasaen 
WESTERN CITIES 
Helena, Mont...---......-- 24.0 53 14 39 3.0 28 Ss 0.7 ).48 ’ 
Port Angeles, W. T------- 39.0 55.2 23.9 31.3 3.3 4 NE 3.44 0.80 18 
San Francisco, Cal......... 52-4 64.7 43.1 21.6 6.0 25 SE 5.80 1-51 17 
Salt Lake City, U-****... 34.8 57 27-5 20.5 3.3 2 S 2.21 1.30 ’ 
CINE, osa's < ccte cigéese 33.7 67.5 7.2 60.3 6.2 0 N&NW 0.09 ».04 ‘ 
NN a na cand Kennan a 35.9 75.3 $9.9 35.4 6.0 46 SW 0.95 0.56 ‘ 
S'S aa 0.4 52 15.5 36.5 5.6 4 SE 0.86 0.43 6 
AVOTARG. ... 0c seeeeee 38.6 60.7 24.4 36.2 4.8 28.4 1.99 0.73 9.6 


[A slope of 2 to 1 has been commonly used to our 
knowledge. A number of the reservoirs of the Phil 
adelphia Water Department are lined with brick, 
and ithas there been the practice for years past 
There are doubtless many other reservoirs in the 
country lined in a similar manner. ED. ENG. NEWS.]} 

Notes and Queries. 

E. H. C., Athens, Pa, GAUTHIER-VILLARS, Paris, 
publish multiplication tables from 1 to 1,000, Price $4.0 
plus duty. For multiplying 4 figures by 4 figures, loga 
rithmic tables furnish the best and probably the only 
available method. 


H. K., Kendallville, Ind. No such manual of water- 
works superindence as you require is yet published. The 
required information is in great part scattered through 
many books and special articles, on hydraulics generally, 
boiler practice, water-works construction, flow of water 
through pipes, ete. 

Mr. F. FANNING, C. E., 328 Francis St., St. Joseph, Mo., 
wishes catalogue and prices of Brass measuring tapes 
mentioned in ENGINEERING News of Dec. 29and Jan. 12. 

J.J.G., of East Saginaw, Mich., wishes to have from 
some of our readers their experience in the use of coal) 
tar for wood pavements? 

G. L, of Bay City, Mich., wishes to know more of the 
use of compressed wood block pavement, res-ommended 
by Mr. A. BRISBANE about 4 years ago. Can any of our 
readers detail experience with this pavement. 


A correspondent asks if some municipal engineer who is 
practically qualified to do so, will report his experience 
with vitrified terra-cotta brick for sidewalks. Is the 
durability of such brick as compared with that of an or- 
dinary well burnt brick sufficient to justify the extra 
cost ; and generally is a sidewalk of this material satis- 
factory? We shall cheerfully give space to data on this 
subject. Boston is headquarters for brick sidewalks, but 
we have not known of such vitrified brick being used 
there. 

A. R. RANKIN, Chairman of Water Board of Greenfield, 
Mass., wants the address of parties familiar with reser- 
voir cleaning. The Greenfield reservoir covers 54 acres 
and has a capacity of 17,800,000 galls. 

rr 

THE QUESTION OF DAMAGE BY SMOKE in great cities 
where bituminous coal is burned has received new 
light by a recent paper contributed by the Hon. F. 
A. R. RUSSELL, published under the auspices of the 
London Smoke Abatement Institution. He shows 
that, during the great fogs of London in 1880, fogs 
which were doubtless due in the main to smoke in 
the atmosphere, the death rate in London rose in 


January from the normal winter figure of 27 1-10 to 
481-10 for the week ending Feb. 7, which was the 
period of densest fog. At the same time the death rate 
for 19 provincial towns was only 263-10; in other 
words, the cases of deaths over the average for an 
ordinary winter period was 2,094. He estimated that 
at least ten times as many persons were ill from the 
same cause, It thus appears that the dead and 
wounded in this contest with a preventable nuis 
ance was equal to that of many famous battles. Mr 
RUSSELL computes that the annual loss to the popu 
lation of London inthe way of damage to buildings, 
furniture, extra washing, waste of coal, extra light 
ing etc., not taking into to account the enhanced 
death rate, amounts to about $25,000,000 a year. On 
this basis he makes a new appeal for an effective re 
sistance tothis great evil. Many of our American 
cities, particularly those of the Mississippi valley, 
are interested in this problem,and Mr. RUSSELL’s ad- 
dress might very well find republication here. 
ee - 

Foreign Weights, Measures and Currency. 

The following equivalents are given in vclumes of 


the U.S. consular reports, and are useful for refer 
ence: 


Name. Country. U.S. Equivalent, 
Anna. India 3 cts 
Centner. Germany . 110.230 ibs. 
Feddan . Egypt 1.068 acres. 
Franc . France .. 19.3 cta. 
Heetare By 2.471 acres. 
Mark .. Germany . 24 cts. 
Maund .., India . 82 Ibs. 
Milreis ........ Portugal... $1.084 
Ore.. Sweden. 100 tres = 1 crown 

26.8 cts 

Peseta Spain .. 19.3 cta, 
Piastre Turkey $0.0442 
Picul. China. 133.35 Ibe. 
Pound, Great Britain $4.56 
Pound, Egypt 34.9641 
Ruble.. Russia. 33.2 cts. 
Rupee India 34.2 cta. 
Sol Peru OF 5D cte, 
Tael. China . $1.30 
Tael (haikevan) oe $1.20 
Yen.. Japan. $0.81 

— 





——Hovwuston, TEXAS, is considering the subject of 
street paving, drainage and sewerage. The plan of gen- 
eral improvement now under consideration includes the 
appropriation of $200,900 for streets and pavements for 
the first year and $200,000 as a maximum for each year in 
the next 10 years. For sewers, $100,000 is to be used the 
first year and the total expenditure in 10 years is limited 
to $20.00. 
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Coming Technical Meetings. 


Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ing, Jon.21. “ Electric Railways”, A.M. Connett. Secy., Kenneth 
Allen, Y.M.C. A. Building. 


Engineers’ Club, Philadeiphia, Pa.—Kegular meeting, 
Feb. 2. Secy. Howard Murppy, 1122 Girard St. 


Western Society of Engineers, Chicago, Il.— Regular 
meeting, Feb. 6 Secy. L. EK. Cooley, 171 La Salle St. 


American Society of Civil Engineers, New York.— 
Regular meeting, Keb.6. Secy., John Bogart, 127 E. 23d St. 


Engineers’ Club of St. Louis, Mo. —Regular meeting 
Feb 6 ‘ Rainfall and River Discharge in the Mississippi Valley’’, 
Prof. F. E. Nipher; ‘‘ Adding Machines", N. W. Perkins, Jr. 
Secy., Wm. H. Bryan, 709 Market St. 


Civil Engineers’Ciub of Cleveland, O.—Regular meeting, 
Feb. 12. Report on Applied Science. Secy., James Ritchie, Oase 
Library Rooms. 


Engineers’ Society of Western Pennsylvania, Pitts- 
burg, Pa.—Regular meeting, Feb. 19. Secy., 8. M. Wickersham, 
Penn Bidg. 


American Institute of Mining Engineers. — The 53d 
meeting will be held av New York,on Feb. 19. Secy., R. W. Ray- 
mond, 13 Burling Slip, New York. 


Boston Society of Civil Engineers, Boston, Mass. — 
Regular meeting, Feb. 20. Secy., 8S. E. Tinkbam, City Hall. 


New York Rallway Club.—Next meeting Feb. 21. Rooms 
113 Liberty S'., New York City. 


THE statement contained in a circular pub- 
lished last week, that in the short history of 
the American Society of Civil Engineers there 
have been five foreign born presidents will 
surely have struck many readers with some- 
thing of surprise. When the facts are ex- 
amined, it appears less surprising. There 
have been 18 presidents in all, of whom 13 
were native-born Americans. Of the remain- 
ing 5,TuHos. C, Keerer is a Canadian, born of an 
American Icyalist family which left this coun- 
try after the Revolution with about 40,000 
others, whose descendants to-day are the bet- 
ter part of the English speaking population 
of Canada; so that he is an American in all 
but name. Jas. B. Franctsis an Englishman, 
and either Laurie or Kirkwoop (we forget 
which) was a Scotchman, who came to this 
country quite young; and the only two presi- 
dents who were of foreign birth in the usual 
colloquial sense were ALBERT FINK and HENRY 
Fcap,both of whom came to this country young, 
and here achieved their fame in the profession 
that they haye honored. But instead of there 


being ground for surprise that there have 
been so many foreign born presidents it is 
rather surprising that there have been so few, 
considering how large has been the crop of 
European engineering graduates who have 
had for half a century afar better field here 
than anywhere else in the world; and who 
have certainly not had their chances for the 
presidency injuriously diminished by the fact 
of foreign birth. 


THE wonderful increase in the value of a 
square foot of real estate in our older cities, in 
the last decade or two, is best noted in the 
prevailing tendency of builders towards the 
so-called ‘“‘sky-scraper’”’ type of structure. 
As the ground costs too much to permit the 
erection of one ordinary, old-fashioned build- 
ing upon it, they pile four and five of the 
structures of 20 years ago, one on top of the 
other The Times building, with its 13 stories, 
is the latest and by far the best example in 
this city of what can be done in this direction, 
and still preserve architectural elegance ; it 
stands in striking contrast with some of its 
neighbors, which are simply brick shells to so 
much valuable floor space. Next to New 
York, Chicago perhaps has the most remark- 
able buildings of this type; though the charge 
of being rather useful than ornamental must 
be made against the majority of them. The 
Owings Building,in the latter city,on a ground 
area of 50 by 75 ft. runs up 140 ft. into the air 
to the main cornice line, and 228 ft. to the top 
of the corner tower; it has 14 stories and cost 
$300,000. The Tacoma Building, also in Chi- 
cago, occupying a space of 100 by 80 ft., 
stretches 165 ft. above the pavement to the 
cornice line. It cost about $500,000. And the 
new Chicago Chamber of Commerce Building, 
not yet finished, stands on a lot 93 by 181 ft., 
and will be 182 ft. high to the cornice; it is to 
cost $700,000. All of these buildings are theo- 
retically fire proof; oras much so as human 
ingenuity and a free expenditure of money can 
make them. 


Tue three Chicago buildings mentioned show 
a tast increasing tendency to ‘‘go up’’, both in 
height of building and in cost, and it is a nat- 
ural and interesting query to ask where this 
thing is going to stop, and whether in future 
high building there is not some danger of sac- 
rificing safe construction to the maximum 
utilization of a certain limited ground area. 
The piling of enormous weight on a mini- 
mum foundation area and the distribution 
of this weight so as to best and most eco- 
nomically meet the purposes of erection, de- 
mands much more engineering knowledge and 
experience than it does mere architectural 
skill, as the latteraccomplishment is too often 
inverpreted. Some centuries ago, the architects 
were the only engineers, and they have left us 
many noble examples of theirskill and daring 
and profound knowledge of the laws of con- 
struction. But in the immediate past there 
has been a tendency in the craft to leave con- 
structive devails of importanceto the men who 
made a business of such work, that is to engi- 
neers, and to devote the skill and experience 
of the architect to the general form and deco- 
ration of the building. There are of course 
notable exceptions to this method of following 
an ancient and most honorable profession, as 
the late work done in the extension of the 
Equitable Building and the erection of the 
Times and other important buildings in this 
city prove. But exceptions only prove the 
rule, and the failure of the vaulted Assembly 
ceiling in Albany, the Memorial Hall in Phila- 
delphia, and many other examples may be 
cited where the decoration was as unexcep- 
tionable as the constructive details were 


faulty, The time was when some training in 
details, some study of the works of others. 
good taste, anda minimum of knowledge of 
stresses in materials would suffice for the 
more or less successful erection of the great 
majority of buildings. But it would be a bol 
and reckless man who would attempt, on 4 
similar thin capital, the design and superin- 
tendence of any one of the buildings here re. 
ferred to. Yet there is the risk of such an at- 
tempt; and some corporations are quite rec. 
less enough in the name of ‘‘economy!”’ to se. 
lect the lowest bidder regardless of fitness 0) 
previous experience. In the interest of the 
occupant of the building, whether an offic; 
building or a dwelling, and in that of the pub- 
lic generally, there should be enacted inore 
stringent laws than any yet existing concern. 
ing this new type of strueture. The buildings 
have outgrown the laws, and it will require 2 
special and intelligent effort to ‘‘catch up’’. 


It is not at all strange that the Congres. 
ional Committee in whose hands is placed the 
revision of the Interstate Commerce Law, 
considers that it is now obtaining more rea! 
light on the railway problem through th: 
joint meetings of railway managers and inve: 
tors than it could obtain by the most rigid 
cross-examination of railway men. It is in- 
deed a strange spectacle when Jay Goutp and 
CHARLES FRANCIS ADAMS meet and agree to 
work in harmony; and when the chief repre 
sentatives of the Rock Island and the Burling- 
ton systems, which less than a year ago wer 
fighting one another inthe courts,—the on 
alleging that the other was scheming to form 
a great railway trust or consolidation of ecom- 
peting systems throughout the West—when 
these companies agree to co-operate with each 
other and check competition both in rates and 
facilities, the public may well be astonished. 

The meeting of the Presidents at the house 
of Mr. J. P. Moraan in this city last week, at 
which the foundation for “The Interstate 
Railway Association” was laid, still continues 
a chief topic of interest in railway circles. 
Bnt until the Chicago & Alton and the Illinios 
Central agree to join the Association, its suc- 
cess must bea matter of doubt. President 
CaBLeE of the Rock Island, indeed, refused to 
sign the agreement until assured that some 
of his chief competitors would do the same. 
Both President BLackstone of the Chicago & 
Alton and General Manager Jrrrery of the [!- 
linois Central have stated informally their ap- 
proval of the objects of the Association. though 
if we are rightly informed, they have not sig- 
nified their intention of joining it. The un- 
fortunate position which the Chicago & Alton 
has taken and fought to sustain in paying 
ticket commissions, may tend to deter it from 
joining the Association, since that body has 





' already taken strong ground against the 


practice. 


A VERY important matter in connection with 
the Presidents’ meeting and the present gen- 
eral agitation of the railway problem, is the 
change in public sentiment regarding the con- 
struction of parallel and competing lines. 
Eighteen months ago, when, as President 
ApDAMs says, ‘the great companies were pos- 
sessed with a sort of mania for building exten- 
sions,’ there was hardly a suggestion that the 
work was being overdone. Now we hear it 
said on all hands that the railway building of 
the past three years is one of the bottom 
causes of the present troubles, President 
Apams pointed it out in his recent address. 
Chairman Cootey of the Interstate Commerce 
Commission says: “I'he proposal of a new 
railroad?is very often a mere confidence oper- 
ation. Many roads are built jthat#instead of 
Increasing the aggregate value of the railroad 
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property of the country, diminish it very 
largely. The millions put into them are sunk 
and perhaps as many millions more previously 
put into roads which the new road makes un- 
profitable.” 

An astonishing amount of matter has been 
printed of late concerning the extreme wicked- 
ness and dishonesty of railway traffic mana- 
gers of every grade, from President down; 
most of which seems to have originated with 
the financiers and investors whose interests 
are at stake, and whose pockets suffer by re- 
duced dividends and defaulted interest. We 
have already expressed our disbelief in the 
doctrine that railway managers are nearer 
total depravity than other men; but President 
Roperts of the Pennsylvania system called 
attention at the recent Presidents’ meeting to 
the fact that a good portion of the blame for 
the present status of railway finances rests on 
the bankers and investors who are so profuse 
in their condemnation of railway managers’ 
morals. He suggested that an association of 
reformed bankers might accomplish quite as 
much good as an association of reformed rail- 
way Presidents. When parallel lines are pro- 
jected, banking houses are always ready to 
float bonds on commission for the projectors, 
without regard to the effect the new line will 
have onthe revenue of roads already existing. 
Mr. MorGAN responded to this home thrust by 
pledging on bebalf of the banking houses 
represented at the meeting, Drexel, Morgan 
& Co., Brown Bros. & Co., Kidder, Peabody & 
Co.,and Baring Bros. & Co. and their asso- 
ciated firms, that when the Interstate Railway 
Association is established, the above houses 
will not float bonds for any new line not re- 
commended by the Executive Committee of 
the Association; and that they will use their 
influence to prevent other bankers from float- 
ing bonds for such enterprises. 


President Henry B. Lepyarp, of the Mich- 
igan Central, has also expressed himself 
strongly in reference to the above matter, de- 
claring that ‘‘Railroad Presidents and mana- 
gers are not the autocrats they are believed to 
be by some people.’’ In reference to railway 
construction he said: 

“One of the prime causes Of all thistrouble may be 
traced directly to the policy of the banks. It is a noto- 
rious fact that any five men in this State may organize a 
corporation for the building of a railroad; and with no 
money of their own, issue bonds on the basis of $20,000a 
mile, negotiate the bonds with the banks in New York on 
a basis of 90 per cent., which yields $18,000 a mile in cash. 
The road is built for $15,000 per mile, and the incorpora- 
tors pocket $3,000 per mile out of the project, while tbe 
banker floats the bonds at probably not less than 9% ct > 
and so clears a handsome profit on the deal. The interes 
on the bonds, $20,000 per mile, must now be paid. Th 
public must pay this, and if the road were simply built tc 
blackmail an established line into buying it out of com- 
petition and was not a necessity, the whole amount in- 
vested in the venture is a loss which falls heavily on the 
investors. 

“The banks which float the bonds and the laxity in the 
laws which make railroad incorporation so easy are alone 
responsible for the wildcat railroad building which 
renders existing lines unprofitable and affords a losing 
investment for so many unfortunates.” 

President LepYARD advocates a law provid- 
ing that all projected lines shall be investi- 
gated by a Government commission and their 
benefit to the public determined, before they 
are allowed to proceed. 

It seems probable that the example of 
Maine and Massachusetts will be followed by 
other States, and a certificate of recommenda- 
tion for any new line be required to be given 
by the State Railway Commission before tiie 
projectors will be allowed to buildit. Should 
it prove so, it will be a grand reform. 


It is the tendency of public opinion to run 
to extremes, and it seems quite certain that 
the present outcry against railway extension 





is not quite warranted by facts, any more 
than was the sanguine enthusiasm which pre- 
vailed 18 months ago. A great mileage has 
been built in the past three years, and a con- 
siderable part of it was built to compete with 
existing roads. Yet there has been but very 
little mileage constructed of strictly parallel 
lines, and there are few cases where the pres- 
ent or prospective early growth of local traf- 
tic will not soon return a fair profit upon the 
actual cost of the road aside from the returns 
on the through shipments. Of course many 
extensions have been built far ahead of pres 
ent requirements, and the deficit from these 
lines and the sharp -competition by new 
through lines, which has had a wide effect on 
rates, have brought railway extension into 
present disrepute among both investors and 
railway men, While this will have some 
effect in checking construction, there is a very 
large mileage of short roads projected to de- 
velop local traffic which are entirely legiti- 
mate enterprises, and cannot justly be classed 
with blackmailing paralleling schemes. In the 
long run, the guidance of capital into these 
productive enterprises and the protection of 
investors from the seductive promises made 
by the projectors of the other class of exten- 
sions, will foster rather than check railway 
construction. 
—<ieaitiiie ‘ 
The Main Street Arch at Springfield. 


Another design for the Main Street arch in 
Springfield, Mass., is shown in the Republican 
of that city for Jan. 8. It is submitted by Mr. 
E. C. Davis, Engineer and County Commis- 
sioner of Northampton Co., and is an en- 
deavor, more or less successful, to retain the 
good and eliminate the bad features of pre- 
viously submitted designs. Mr. Davis pro- 
poses an exceedingly heavy arch with the 
springing line about 7 ft. above the level of 
the footways. And as the 14 ft. center clear- 
ance required by the location would give a 
very flat arch in this span of 67 ft., he recom- 
mends giving to his arch a greater apparent 
center height by chamfering off the lower 
eerner of the arch-face in a regular curve dis- 
appearing at the spring. ‘Tne false arch would 
be emphasized by a broad draft line at its 
bottom, and rock-face voussoirs, and the 
chamfer would be made to conform in appear- 
ance as much as possible with the intrados of 
the arch proper. He also suggests a massive 
center tablet, and two center lamps above the 
ends of this tablet supported on stone pests or 
rather towers. 


From an architectural standpoint, and from 
that of purpose as well, this plan is open to 
serious criticism, as illustrated in the Repub- 
lican. In the first place the arch is crushingly 
heavy in appearance, notwithstanding the 
chamfer, which latter is much more effective 
in the illustration in disguising the real rise of 
the arch that the finished structure would be, 
especially when viewed from any distance. 
The chamfer cannot be run in very far from 
the face without interfering with the gradient 
of the railroad tracks;if it could be run in 
sufficiently far to be of any use in deceiving 
the eye, it is altogether unnecessary, as the 
whole arch could be given the increased rise. 
The width of the voussoirs, 25 in a span of 
67 ft., also adds materially to the heaviness of 
the arch; and an ornamental haunch panel, 
with its lower border flush with the face of the 
ring stones and with joints confocming to those 
of the latter, has the effect of making the arch 
appear to be about 10 or 12 ft.deep. Even with 
the difference in material between the two 
members proposed, the eye will inevitably 
connect them with the unpleasant impression 
referred to. The panel treatment and the 


lamp towers are also unworthy of the site and 
importaoce of the structure. 

The dimensions tixed by the Commissioners 
to start with, make any arch designa difficult 


problem at this point. So far Mr. GarpNer 
has submitted the best plan conforming to the 
required conditions. But we think, with Mr 
HERSCHEL, that the stone screen demanded for 
each side of the railroad is an unnecessary 
feature and the real stumbling block in the 
way of any effective arch design. This screen 
instoneis a stone lie; for its effect is to deceive 
the observer into believing that the mass above 
the key is solid masonry and that there is 
some necessity for this massive construction. 
To add further deceit by using a false arch- 
face is only to further violate the canons of 
good taste and true architecture. 

Thousands of horses daily pass beneath the 
elevated railroads of this city, in full view of 
swiftly moving trains, and under a clatter that 
is in*smeasurably greater than anvthing that 
could be expected in the case of a heavy stone 
arch, and accidents are so rare that we cannot 
recall a single serious casualty. It is what 
the horse hears rather than what he sees that 
causes fright: and consequently if they do 
travel without trouble under a noisy metallic 
roadway, they surely should be less troubled 
under an areh. 

But if Massachusetts horses are more timid 
than those of New York, and they must be 
prevented from seeing passing trains, a sheet 
of tin would answer every useful purpose. The 
real conditions are—a stone arch carrying a 
railroad, and a screen to prevent horses from 
seeing and being frightened by passing trains. 
But it is not at all necessary that we should 
unite these two features of entirely different 
purpose in one structure. When we require 
an arch we build an arch; and so when a 
screen is wanted why not build one, instead of 
lying about it? The arch demands stone as a 
material of construction; but the shield could 
much more appropriately be built of some 
other material; wrought-iron, Gast-iron or 
copper, in the hands of a trae architect,should 
be made to yield very artistic results. 

In the design of Mr. Garpner, the arch is 
surmounted by a broad,ornamental belt which 
implies a screen or parapet wall, and for this 
reason is the most pleasing to the eye of any 
submitted, for it leaves the arch to be treated 
as a separate member. The fact that this 
screen is stone and hence might be mistaken 
for an integral part of the arch is the only 
valid objection to this plan. We would like to 
see the same gentleman handle the metallic 
screen. Thére would be no objection to sur- 
mounting an arch by an artistic wrought-iron 
railing: and the screen required is little more, 
save that the members should be close to- 
gether or even backed by solid iron or copper. 
It is the utterly different materials, requiring 
different treatment, that would tell the tale 
and tell the truth. So let some of the Spring- 
field architects try again on this interesting 
problem. 


Fire Losses and Timber Supply. 


A movement for the compulsory investiga- 
tion of fires, by Fire Marshals or other like 
officers in cities, and by coroners in small 
towns and villages has been started in this 
and several other States. In defense of it it 
is stated that the average reported fire loss in 
the United States for the past 5 years has been 
almost exactly $100,000,000 per year, and in 
New York State alone it amounts to over $15, 
000,000, or $6,000,000 more than the average 
levy for tax purposes. The annual yearly in- 
crease of taxable property in New York is 
stated at about $100,000,000, so that over one- 
seventh of this sum is destroyed annually by 
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fire. It is claimed, and probably with truth, 
that half of this yearly loss may easily be 
saved by a sufficiently rigid system of inspec- 
tion and investigation alone, without any dif- 
ference in construction. 

These figures, however, tell but about half 
the truth. Mr. Epwarp ATKINSON, whose 
labors as President of the Boston Manufac- 
turers’ Mutual Fire Insurance Co., and in the 
general field of economic statisties, have given 
to his words a just authority, states in a re- 
port dated Feb, 28, 1887, that the annual United 
States fire loss may be stated at $100,000,000 to 
$115,000,000; the cost of maintaining the in- 
surance companies, $35,000,000 to $40,000,000 ; 
the cost of sustaining fire departments, at 
least $25,000,000 (which seems to us a very low 
estimate if public and private watchmen are 
likewise included) and the net aggregate of 
the entire fire tax, $160,000,000 to $180,000,009 
per year. This, be it noted, is entirely apart 
from the loss of life and limb and the indirect 
losses of fire, by interruption of business and 
loss of books and papers, and of valued and 
valuable property on which it is difficult to 
place a money value. 
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+ Diagram of the Relation between the Number of 
Fires and the Number of Business Failures During 
Bight Years. 


The “Chronicle Fire Tables ’’ for 1887 show 
that in 1886 there were 15,222 noteworthy fires 
(as distinguished from incipient ignitions) in 
the United States, against 14,114 in 1885, the 
value burned being $104,924,750 (largest single 
loss, 14 millions) against $102,818,796 in 1885. 
These reports are based on insurance adjus- 
ters’ estimates for the most part, which are 
well known to run under the real loss to in- 
dividuals. In 1886 only 26 per cent. of the 
United States aggregate was of incendiary 
origin, which was far below the average; but 
that there are in every year many more in. 
cendiary fires than any reported statistics 





show, is indicated in a striking manner by the 
accompanying diagram, showing the synchro- 
nism of more or less business failures and 
more or less fires, as also by another fact to be 
noted. 

The ‘“‘Chronicle”’ gives a table of the per 
centage of incendiary fires by States for 4 
years, 1883-6 inclusive, from the average for 
which period we rearrange the following 
table, so as to give the comparative status of 
groups of States: 


Percentage of Ineendiary Fires by States and Sections, 


1883-4-5-6, 

Me. 27 | Ohio 3 
N. H. 18 Ind. 46 
Vt. 26‘ Av. New Eng. Il. 18 > Av. No. Central 
Muss, 22; 27.0 Mich. 27 31.8 
R. I. 25 Wis. 31 
Conn, 44 

Ta. 38 
N. ¥. 23 Minn. 30' Av. N. W 
Nod. 23 Kan. 29, 34.5 
Pa. 22» Av. Middle Neb. 41 
Del. 36| 24.6 % 
Md, 19 Mo. 4i 

, Ark. 52‘ Av. 8S. W. 

Va. 40 Tex. 47 { 46.75 
W.Va. 51 Col. 41 
No. Ca, 51! Av. So. Atlan- . 
So. Ca. 51 tic, 47,3 Cal, 15 . 
Gia. 48 | Or. 23} Av. Pacific 
Fla. 13 Nev. 43) 27.0 
Ala. 49 Average of U.S. for sam® 
Miss. 54! Av. So. Central 4 Years, 36.4, 
La. 34, 48.6 
Tenn. | 
Ky. 52 


It would be idle to deny that our Southern 
fellow-citizens do not show up very well on 
the face of this table, and they pay for it in 
higher insurance rates; but before unfair de- 
ductions are drawn from this fact, we hasten 
to point out that the percentage may become 
large either from many incendiary fires or few 
other fires; and that in the South the propor- 
tion of dwellings and other isolated buildings 
is much larger than in more thickly settled 
regions, aud that such buildings are much 
less liable than others to honest causes of 
fire. This will by no means explain the 
whole difference, but it explains a consider- 
able part of it. 

The “Chronicle” tables likewise show that 
in the same 4 years there was lost from fire 
in the entire United States: 


Human lives Sar .. 1,666 
Horses ‘ CaNeeRnns cuppa cise cecese socees, 8,400 
Cattle a os sak Coden ee 


Other animals pPadais punts cba ae 

The leading causes of fire in 1886, in order 
of pumbers, to which we add the percentage 
of each, were: 


No. Per cent 





Incendiary I 1,954 25.4 
Defective flues...... ..... Kd he 1,004 13.1 
Sparks (119 loco.).... 647 8.4 
Stoves and heaters gn tdon 561 7.3 
Explosions (lamps, gas, ete.) .... ... 534 6.9 
Matches ne a ; 498 6.5 
Lightning...... ; ; ai 356 4.6 
Spontaneous combustion.... ; 249 3.2 
Gas and chemicals............ ake 236 3.1 
Fireworks and crackers sions hla 160 2.1 
Lamps and lanterns ‘ 15 2.0 
Forest fires. . ‘ et 148 1.9 
Cigars and tobaccc . 137 1,8 
Accidents 115 1.5 
Friction aids 114 1.5 
Open fire- places and ovens 1% 1.4 
Engines and boilers . 102 1.3 
Ashes and hot coals xv 1.2 
Carelessness j 83 1.1 
Stove pipes eh tes 79 1.0 
Tramps ; Pails ; 41 0.5 
Minor known causes 327 4.2 
Total known causes 7.668 100.0 50.6 
Unknown or unreported 7 find 49.4 
Total fires in U.S 15,222 100.0 


It will be seen that nearly half of the fires 
are of unknown or unreported origin, and 
there is, of course, a strong probability that 
a much larger proportion of incendiary fires 
exists among those for which there was no 
known cause, than among those for which a 
cause is reported, so that considerably over 
one-half of all fires are probably of incendiary 
origin. 

But while there will be seen to be consider- 
able diversity in the primary causes, it may 
be said of nearly all ef them, and still more of 
the tires of incendiary origin, that a secon- 
dary cause is still more important, the ease 


with which American buildings are set on fire: 
the extent to which soft pine and other easily 
ignited woods are used, in preference to other 
styles of construction, because of the cheap- 
ness of wood in thiscountry. It is notas gen- 
erally appreciated among Americans as it 
should be, that we are peculiar in this respect 
among all civilized nations; that there is no 
other civilized nation on earth which suffers 
half as much from fire as we do, or exposes 
itself to such risks. That it is entirely un 
economical to run such risks we believe, and 
shall attempt in part to show. 

According to the estimate of the total wealth 
of the United States in the census of 1880, the 
total of property exposed to destruction by 
fire was: 


Residence and business real estate, includ- 
ing water power and value of land 
Household furniture and clothing ; 
Churches, schools and public buildings not 
taxed . aa noes a aes 2,000,000,000 
ae, mfg, and other products on 
1an ; 


SY, 88 1 000,004 
5,000,000,000 


6,160,000,000 





$23,041,000,000 
43,642,000,000 


Total 5 ay Codtauide 
In a grand total of 


Some items not included above, like specie, 
mechanies’ tools and railway rolling-stock, 
are exposed to destruction by fire, but on the 
other hand a full half of the great first item is 
for land not open to destruction by fire, The 
aggregate of insurance affords better evidence, 
since nearly all property exposed to fire is in 
sured. It is estimated by Mr. ATKINSON in the 
publication before referred to that the agere- 
gate of insurance against loss by fire was in 
1886 about $12,000,000,000. Estimating that ex- 
cess of valuation over insurance and urin 
sured property will amount to 67 per cent 
more, and we have a total of property ex 
posed to combustion of $20,000,000,000, of which 
over $100,000,000 is destroyed by fire annually. 
or 4 of 1 per cent. 

This may sound at first like a very small 
loss, not warranting a different style of con” 
struction, but itis not so. In the first place 
there is to be added a nearly equal sum for 
cost of insurance (which is loaded nearly 100 
per cent. to cover expenses and profits), fire 
departments, watchmen and other precaution - 
ary measures, making a total loss by fire and 
danger thereof of nearly 1 per cent. Now the 
total productive or renting value of all the 
buildings of the United States, in excess of 
taxes, repairs and deterioration, cannot be 
rated at more than 5 per cent., if indeed it 
should be rated as high, whence it appears 
that one-fifth of the productive value of the 
average building is sacrificed by its inflam. 
mability, But if one-fifth of the annual in- 
come be thus sacrificed, it follows that 
the first cost of the original building, taking 
the average of the whole United States, 
might be increased one-fourth without loss, if 
the risk of fire can thereby be eliminated, or 
even reduced to very small proportions, since 
we may surely place some money value on 
the danger to life and limb and the miscel- 
laneous losses from fire not directly measur- 
able in money. Mr. ATKINSON, by an entirely 
different path, reaches a still larger estimate 
than ours, in the following words: 

“The aggregate of the fire tax is $160,000,000 to $180,000,- 
000 per year, If the people of this country average $200) 
worth of products per person, or $600 to each group ot 
three, of whom one supports the two others, our annual 
product is now $12,000,000 upon which the fire tax is 144 to 
1% per cent., or,assuming that we can save 10 percent.out 
of the product as net income, or $1,200,000,000, the loss by 


fire only, aside from the cost of insurance and fire depart- 
ments, is equal to $8to $10 on each $100 now added to our 


we 


capital. But we call ourselves an intelligent people! 


This shows a direct destruction by fire of 
nearly 1 per cent. of the entire productive 
capacity of all property and labor within the 
country, instead of a loss of 0.5 per cent. of the 
renting value of buildings only, or at least five 
times as much as we have estimated. If Mr. 
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Arginson’s estimate be right we could afford 
to nearly double the cost of buildings to make 
them fire-proof. But wheter the average 
yearly loss by fire on all buildings be 1 per 
sent. or 5 per cent. of their original cost does 
not greatly affect the conclusion as regards 
about half the buildings in the United States. 
Let us call it only 1 percent. In a rough way 
half the total value of buildings may be said 
to bein dwellings and half in business pro- 
perty, churches, schools, ete., but the percent- 
age of loss on dwellings is very small. In 1886 
the total loss on dwellings was only $10,817,063, 
1 10.3 per cent., leaving $94,107,687 as the loss 
en the other kinds of buildings. It may be 
said with substantial truth that the total loss 
per cent. by fires including cost of protection 
against flres (only important in towns where 
buildings are crowded together), is not very 
far from ten times as much as the cost of in- 
suring dwellings ; but calling it only five times 
as much, and using only our own smaller 
figures for the ratio of fire loss to annual pro- 
ductiveness of real estate, it follows that if the 
average justifiable increase of cost on all 
buildings to make them fire-proof be 25 per 
eent. as estimated, the justiflable increase to 
fire-proof dwellings will be only 84 per cent., 
while the justifiable increase of cost to make 
buildings other than dwellings fire-proof will 
be 41% per cent. as an average of the whole 
United States, which percentage will be greatly 
increased in certain specially dangerous dis 
tricts, like the business centers of our large 
cities, 

The data cannot be obtained without a large 
amount of investigation for a more precise 
estimate, but as exaggeration has been care- 
fully avoided in every detail, the real percent- 
age by which we could afford to increase cost of 
vonstruction in our cities in order to minimize 
danger of fire is probably nearer to 80 per 
cent. than 40 per cent., regarding it merely asa 
pecuniary question and placing no value onthe 
danger to and loss of life. But, while expen- 
diture would probably enable us to eliminate 
completely all danger of fire, a very moderate 
additional cost, say 25 per cent., is sufficient to 
save much more than half the risk of fire; to 
make incendiary fires difficult and slow tostart ; 
tomake communicated fires,and fires from bad 
flues, stove pipes, engines, ashes and what not, 
all buc impossible, and the extension of those 
arising from other causes so slow as to do little 
damage. Not one in ten of the terrific fires 
which threaten whole cities or districts, and 
occur almost yearly in all our large cities, 
would be likely to occur if even athird more 
money were spent for more nearly fire-proof 
construction. 

The force of this argument is somewhat 
weakened by the fact, pointed out by Mr. 
ATKINSON in the paper referred to, that 
from $to §of the annual loss by fire can be 
saved and (in the Mutual Factory insurance) 
has been saved simply by a rigid system of 
inspection, and the enforcement of ordinary 
care and caution in precautions against fire not 
extending to the length of a different system 
of construction. No doubt this is true, but 
still it is to be remembered that in foreign 
countries no such careful systems of inspec- 
tion exist, and certainly no system of fire de- 
partments at all comparable to ours: foreign 
fire departments being a standing joke among 
Americans, although whether the laugh is 
really on our side, is more than questionable. 
Nevertheless, foreign nations of all grades of 
civilization succeed in keeping their per cent. 
of flre losses far below ours, even with all our 
Precautions; so that the fundamental cause 
of our excessive fire losses seems to come back 
after all, not te negligence pure and simple 
(which can never be wholly eliminated on a 
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large scale) but to the ercessive use of wood in 
construction, in which we outstrip all foreign 
nations. For example, throughout Mexico 
and Central and South America there are 
rarely, if ever, any fires of moment. There are 
@ great many large and populous cities, with 
no fire department worth mention in them, 
and with many large warehouses stored with 
goods; yet there are rarely any tires of any 
kind and those that oceur are confined to one 
building tor the most part, and often to one 
floor. The same is true in substance of Eng- 
land and Europe. There are occasional great 
fires, but the aggregate is trifling compared 
with our own. Great Britain loses about $46,- 
000,009 by fire only; Germany, about $31,000,- 
0) only; France, about $15,500,000 only. 
Russia, which has much of the same bad style 
of building that we 
annually; we cap the climax with $100,000,000, 
Had we no better protection against fire than 
Kuropean nations have, we should probably 
burn up three or four times this amount; had 
they as good protection as we, they would 
doubtless save at least half of their loss. 

Our householders being fully as intelligent, 
and presumably as care-taking; and the use 
of flimsy wooden construction, soft wood in 
stead of hard, thin flues and party-walls, tim- 
ber roofs and cornices, light floors and ** stud’”’ 
partition walls, being far more common in 
this country, the true cause of our excessive 
fire loss seems to be clearly the excessive use 
of wood; and in view of this fact can the great 
cheapness of wood in this country be regarded 
as an unmixed blessing, or its probable in- 
crease from exhaustion of supply an unmixed 
evil? If wood could be properly used, its 
cheapness would be an unmixed blessing, 
just as, if whiskey could be properly used, its 
cheapness would be an unmixed blessing. If 
it were sold at cost, and no more were used, 
the burden on the poor ef the liquor traffic 
would be reduced nearly four-fifths; but the 
trouble is, more is used; and since experience 
has shown that, so long as wood is very cheap, 
people will use it to an improper extent in 
place of better but somewhat more costly con- 
struction, we are unable to feel any sympathy 
with the tears shed over the possible exhaus- 
tion of our ‘timber supply”? which means, 
usually, our soft pine supply, the cheapest 
and * handiest’”’, but the most dangerous of 
all timbers. If there were any _ possible 
danger of a searcity of timber it would be 
another matter, but there is no such danger. 
According to the census of 1880 some leading 
sources of timber supply stood thus, in mil- 
lions of ft. B. M. 


have, loses $70.000,000 


Amt. Cutin Years’ 

Standing. 1880. supply. 
White pine ... 87,435 7,751 11 
(do Canada ..-....-. (40,000) (2,000) (20) 
Yellow pine ..... 127,119 | 1,195) 56 
Spruce “ 101,615 § 335 § 
Loblolly ° 21,000 62 340 
Spruce.... baces @tuseeas 7,265 554 13 
Cal. red wood........-- 25,825 187 140 
Hard wood (Mich., 
Minn. and Wis. only).. —200,0u0 718 279 


The total cut of timber was 18,691 million ft. 
B. M. ‘The terrible consumption of timber for 
ties was estimated to require 26,500 sq. miles 
only to maintain perpetual supply, or about 
the area of West Virginia, which is probably 
an over-estimate. 

It is difficult to see the slightest ground for 
alarm in any of these figures—besides the 
grave doubts of their correctness. They al- 
most certainly err by omission. Thus, the 
annual cut of white pine has increased greatly 
since 1880 (we have not the exact figures at 
hand) and as there was only 11 year’s supply 
84 years ago, we cught to be now within a few 
months of its total exhaustion, We have not 
observed any evidence of this fact in the 
market prices, nor in the state of the saw-mill 
industry; but if it should lead to the general 
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use of hard woods for domestic building and to 
the absolute prohibition of any but the so- 
called * fire-proof’’ construction in the heart 
of our great cities, all we ean say is—we hope 
that dreaded day isin fact but afew months 
off. No building by itself is fire-proof in the 
midst of a general conflagration, but if all 
buildings were of fire-proof construction, gen 

eral conflagrations would not be possible. All 
our large cities have now certain “ tire-limits ”’ 

within which no wooden buildings are allowed. 
By establishing a new kind of “ fire limit ”’ in 
our great cities within which no wooden floors 
stairways, ‘‘studdings ’’ and lath were allowed, 
within 10 years most of the very inflammable 
buildings would be isolated, and within 20 
years few of them would be left, with great re- 
sulting gain to all coneerned. 


EE 


PUBLICATIONS RECEIVED. 


tanual Report on linprovement of the Harbors on Lake 
superior and Michigan, in charge of Maj. Cuas. BE. L. B 
Davis, U.S. Engrs. Pub. Doe, 

The improvements in this district chiefly Consist of two 
parallel pile and crib piers carried out from the mouths 
of rivers to sufficiently deep water, generally about ™ 
per cent, deeper than the desired minimum depth. 


Second Report of the Board of Electrical Control for the 
Cityof New York. 

The work of the Board as reported bere has already 
A con 
siderable part of this document ix devoted to the late 
Mayor of New York, and his alleged refusal to assist the 
Board by an exercise ot power, The charge that he has 
not sanctioned the present subways by a single vote in 
favor of their construction is rather to the credit of the 
Mayor than otherwise. In connection with the charge that 
escaping steam from the pipes of the Steam Heating Co 
seriousiy interferes with the efficiency of the wires, the 
report states that over $250,000 has been already ex 
pended by the Steam Heating Co. in repairing defective 
construction; an item not particularly encouraging to 
stockholders in thiscompany. The Board of Electrica! 
Control thinks that the steam heating plant must eiher 
be rebuilt or its use abandoned in the sections where it 
now gives trouble. 
shows about 1,43 lines of useless wires and %5 dead or 
useless telegraph poles in existence on Dec. 15, 1A8* 

The electrical companies and the Department of 
Public Works have removed 776 poles and 946 miles of 
wire from the streets since the Board was organized ; 
sums which represent about the total of the good accom- 
plished by this body. The report does not even estimate 
the total of poles and miles of wire in the streets of New 
York; but it gives 4,535.2 miles as the total length of 
electrical conductors now in the subways. Of this total, 
4,062.32 miles belong to one company, the Metropolitan 
Telephone & Telegraph Co.; while the Western Union Co. 
haus buried only 89.08 miles; a striking difference in utili- 
zation of subways that calls for an explanation, when we 
consider the total reported subway capacity, as built, is 
34,665 miles. The single duct conduits built for electric 
light and power amount to 600 miles; but of this amount 
the Brush Electric Light Co. utilizes 8.87 miles; the Edison 
Co., 192,23 miles, a total of 201,10 miles. The latter half of 
the report is devoted to affidavits from electrical experts 
in New York and Chicago certifying to the feasibility of 
underground wires. 


Dec. 21, 1888, 


been given in substance in our news columns, 


The report of the electrical expert 


Second Annual Report of the Interstate Commerce Com- 
mission, 9x6 ins. 334 pp. Washington Government 
Printing Office, 1888. 

The advance sheets of this report were abstracted and 
reviewed in ENGINEERING News of Dec. %, 1888. The 
complete report contains besides the matter already 
made public, appendices giving a statement of existing 
railway legislation in Canada and in England, showing in 
detail the work accomplished by the Commission, forme 
and instructions for making annual reports, and the re- 
port of Prof. Henry C. ADAMS, Statistician to the Com- 
mission. The latter contains a most commendable state- 
ment of the value of and necessity for accurate statistics 
concerning all departments of railway work. The sta- 
tistical portion, owing to the extremely short time al- 
lotted for its preparation, is only a preliminary state- 
ment and necessarily incomplete. In preparing Table 1, 
a classification of existing railways and mileage for the 
year ending June 3, 1888, the reports received from the 
companies have been supplemented by the use of Poor's 
Manual and Engineering News Atlas of Railway Construc- 
tion, and the list seems to be very complete and carefully 
made. The figures fur new construction are also cred- 
ited to the latter authority. Only the summaries of the 
other’ tables are given, but they promise to give when 
compieted matter of great interest and importance. 
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PERSONAL. 


Mr. GEORGE HATHORNE, architect, of New York, 
died on Jan. 14. 


Mr. C. C. WENTWORTH, Principal Assistant Chief 
Engineer of the Norfolk & Western, has resigned. 


Mr. L. B. PAxson has been appointed Superin- 
tendent of Motive Power of the Philadelphia & Reading. 


Capt. W. W. Ricu, Chief Engineer of the ‘‘ Soo” 
road, has been appointed Assistant General Manager, 


Mr. D. B. ROBINSON has been appointed Assistant 
General Manager of the Atiantic & Pacific, with head- 
quarters at Boston. 

Mr. BENNETT H, YOUNG, President of the Louisville 
Southern has resigned, and Mr. THEODORE HARRIS bas 
been elected in his place, 


Mr. J. M. BUCKLEY, Assistant General Manager 
of the Western division of the Northern Pacific, has re- 
signed. 


Mr. JOHN BUCKLEY, contractor, of West Philadel 
phia, was killed recently by a fall of earth in a deep 
trench for a culvert at the Belmont Driving Park. 


Mr. GEORGE B. SwirtT, Commissioner of Public 
Works, of Chicago, has resigned his position, which he 
has held since April, 1887. 


Mr. M. R. MORAN, General Manager of the Jack- 
sonville, Tampa & Key West has resigned. 


Mr. H. L.. HiGpon, Chief Engineer of the Austin & 
Northwestern, with headquarters at Burnet, Tex., has 
resigned to accept a position on the Victoria branch of the 
Southern Pacific. Mr. W. J. CLAYBORNE, of Chicago, 
succeeds him, 


Mr. HowaAnp D. McL&op, Superintendent of the 
Southern division of the New Brunswick Railway, has 
resigned. The office will be abolished and its duties will 
devolve upon General Manager CRAM. 


Mr. JouN BLAcK, of Lima, O., formerly Master 
Mechanic of the Cincinnati, Hamilton & Dayton, has 
been appointed General Master Mechanic of the Chicago & 
Atlantic, with headquarters at Huntington, Ind. 


Mr. Ropert Law, formerly Assistant General 
Manager of the Middle division of the Northern Pacific, 
has been appointed Superintendent of the Montana Union 
Railway, which is operated jointly by the Northern and 
Union Pacific, 

Mr. Louis LESAGE, late Superintendent of the Mon- 
treal water-works, died in his @2nd year at Verdun 
on Jan, 9, of paralysis. Mr, LesaGe has been at the head 
of the water department of Montreal for the past 33 
years, and the many excellent features of these works are 
due to his engineering skill. He was elected a Member of 
the Am. Soc. C. E. on Sept. 7, 1881. 


Messrs. J. J. R. Crores, J. P. DAvis and W. F. 
SHUNK, who as a board of experts lately examined and 
reported upon the proposed Quaker Bridge Dam, have 
been paid the sum of $4,000 each by the Aqueduct Commis- 
sion,in full for professional services and expenses connec- 
ted with their labors, as per bill rendered and approved 
by the Committee of Finance and Audit. 


Mr. W. HILDENBRAND, Consulting Engineer for 
the Roebling works, and long connected with the East 
River bridge, has opened an office at No. 1 Broadway, N, 
Y., for general engineering work in connection with sus- 
pension bridges. He ‘s also the American repre- 
sentative of HerR ROMAN Abr for the introduction of 
the rack-rail system for railways of steep gradient, 


Mr. STACEY B. OppYCKE, Jr., has been appointed 
General Superintendent of the Hartford & Connecticut 
Western and Mr. R. P. MARTIN, has been appointed 
Division Superintendent. Mr. OppYCKE was .formerly 
Superintendent of the New Haven & Northamton, but 
since 1887 has been attached to the engineers’ department 
of the New York, New Haven & Hartford, 


Mr. ARTHUR F. GRAY and Mr. J. H. Fitcn, for- 
merly with the Arlington Mills, have formed a co-partner- 
ship under the firmname of Gray & Fitch for the trans- 
action of a general engineering business, with headquar- 
ters at No. 246 Essex St., Lawrence, Mass., where they 
will be pleased to meet their friends. They will make a 
specialty of mill construction. 


Mr. A. W. JOHNSON has been appointed Superin- 
tendent of the Eastern division of the New York,Chicago 
& St. Louis, vice Mr, Gro. H. KrMBaLti, resigned. Mr. 
JOHNSON has been since, April, 1884, Division Engineer of 
this division, with headquarters at Cleveland. He entered 
railway service in 1875, asa draughtsman in the office of 
the General Superintendent of the Pan Handle road. 
Three years later he was appointed Assistant Engineer of 
the same road. He was later connected with several 
Western roads,coming to Cleveland in 1884 from the Sup- 
erintendency of the Leavenworth, Topeka & Southwest- 
ern road, 


- whether an amount can 


Mr. SAMUEL SPENCER, Ex-President of the Balti- 
more & Ohio system is according to reports in the daily 
press, to become Vice-President & General Manager of 
the East Tennessee, Virginia & Georgia, President of the 
West Virginia Central & Pittsburg, and President of 
the New York Central & Hudson River system to succeed 
Mr. CHAUNCEY M. Depew, when that gentleman takes a 
portfolio in President HARRISON’s cabinet. Weaving 
stories concerning Mr, SPENCER’Ss future sphere of activ- 
ity seems to be a favorite occupation just now for imag- 
inative newspaper reporters, 


Mr. T. H. SHAUGHNESSY, Assistant General Man- 
ager of the Canadian Pacific, has been appointed Man. 
ager of the lines south of the main line, and Mr, J. M 
EGAN, formerly of the Chicago, St. Paul & Kansas City, 
has been appointed Manager of the main line across the 
continent. Mr. VAN HORNE retains the position of Pres- 
ident and General Manager. It has been decided to di- 
vide the Canadian Pacific system into two main divisions, 
one stretching from Quebec to Vancouver, and the other 
to be composed of the acquired or leased lines south of 
the trunk lines. These are the Ontario & Quebec, the 


' Credit Valley, the Southeastern, the International, the 


line through Maine, and the line under construction, hav- 
ing for its objective point the Wabash system at Detroit, 
and ultimately Chicago. 

- TT 


SOCIETY PROCEEDINCS. 


Engineers’ Club of New York City—The first an. 
nual meeting of this organization was held at Victoria 
Hotel, New York, Jan, 15. The membership is now about 
200, and it has been determined to secure a building. The 
prospects are that the Club will become a successful in- 
stitution, 

American Society of Civil Engineers.—Aimual Meet- 
ing. The sessions began at 10 4, M. Jan. 16. There was 
au lurge attendance, as given below, The report of the 
Board of Direction was as follows: 

REPORT OF THE BOARD OF DIRECTION, 

[We abbreviate considerably the merely formal parts, 
Ep.]} 

Membership.—As shown by the tabular statement, here- 
inafter given, there has been during the year an addition 
of 176to the various grades of Society membership. In 
this nominal addition of 176, there are included 3 Members 
transferred to Honorary membership and 17 Juniors 
transferred to membership, therefore,the actual new ad- 
ditions to the Society membership during the year 
number 156. The actual additions to the Society member- 
ship during the previous year, 1887, amounted to 91. 

The losses from the S ciety membership have been 24, 
being 15 by death and 8 by resignation. he number of 
persons now connected with the Society is 1,243, being 
greater by 133 than at the end of the previous year. 

The actual net increase during the year and the present 
total in each class of membership, are: 


Honorary Members, deereased during year 2 total 166 
Corresponding Members.................-.-- 35 
Members, increased during year.. eens 106 “ O44 





Associates, increased during year. ......... 45 

Juniors, increased during year........ a 44 

1,149 

Fellows, not included above, decreased .... 2total 
Subscribers to the Building Fund, not in- 

cluded above........... ia eeoeee ences ” 40 


133 total 1,248 
Annual Convention.—The Annual Convention was held 
at Milwaukee, Wis., June 28 to July 4, 1888, There were 
133 Members in attendance, with many members of their 
families. Excursions were made to points of interest in 
Milwaukee and vicinity and also to Appleton, Kaukana, 
Oconomowac and Waukesha, and after the close of the 
Convention, a number of Members visited the mining re- 
gions of Wisconsin and Michigan, and the Sault Ste. Marie. 
Meetings of the Society. — Twenty-two meetings of the 
Society were held during the year, one of which was the 
Annual meeting, held in New York Jan. 18, 19, and an- 
other the Annual Convention, held at Milwaukee, Wis., 
June 28,-July 4, all the sessions of the Convention, includ- 
ing the business meeting, being counted as one meeting 
of the Society. Nineteen meetings of the Board of Direc- 
tion have been held during the year. Collations, provided 
entirely by subscriptions of the Resident Members, have 
—— all the regujar meetings of the Society at New 
ork. 

Society House and Building Fund,—A special committee 
of Members of the aes in charge the ascertaining 

» obtained from among persons 
connected with engineering interests for the purpose of 
the erection of a large and suitable edifice for the future 
occupancy of the Society. In the meanwhile, as it is 
probable that some time will elapse before such a build- 
ing can be erected, the Board of Direction has, under the 
authority specially given it, determined to erect an ex- 
tension of the present house which will accommodate the 
meetings of the Society and the library temporarily. 

The Norman Medal; for 1887 was awarded to Paper No, 
340, “‘Evaporation”, by DESMOND FiTzGERALD, M. Am. 
Soc. C. E. The Board of Censors to award this medal for 
the past year will report at the present meeting. 

The Rowland Prize; for the year 1887 was awarded to 
Paper No. 361, “Steel; its Properties, its Use in Struc- 
tures and in Heavy Guns”, by WM. METCALF, M. Am, Soc, 
C. E, The Committee to award this prize for the past 
year will report at the present meeting. 

Amendments to the Constitution.—-A number of amend- 
ments to the Constitution were submitted in due form, 
considered at the last annual meeting, and voted upon. 
the vote being canvassed at the cota of March 7, 1888. 

Of these an amendment to Article X VIII, was adopted. 
asfollows: “Pro for admission to the Society of 
Engineers not resident in North Amon ant who may 
be so situated as not to be personally known to five 


Increase during year.......... 


members of the Society, may be endorsed for ballot by fv 
members of the Board of Direction, who shall, for a 
purpose, secure evidence sufficient, in their opinion. t., 
show that the candidate is worthy of acceptance.” 

Under this provision of the Constitution, members «; 
the Board of Direction have in a number of cases, ¢))- 
dorsed for ballot certain Engineers who were not pers:))- 
ally known to a sufficient number of members of the s., 
ciety, and in regard to whom evidence was given t}),; 
they were worthy of membership. 

The following amendment to Article XIX of the Coy. 
stitution was also adopted: (one providing for an oj.) 
ballot if demanded by 8 members on behalf of a defeat. 
candidate for admission), But one case has been pry 
sented to the Board under this provision of the Constir\). 
tion, the open ballot upon which has been recently issue 
to be canvassed at the next meeting of the Society. [)¢ 
other proposed amendments to the Constitution are giy 
in the Proceedings for January, 1888, and were jo: 
adopted. 

Report of the Committee as to Grades and Titles of by). 
neers on Public Works.—This report was printed in t)\ 
September Proceedings. 

eport of the Committee to Consider the Proper Relati.,,, 
to each other of the Sections of Railway Wheets and Rails. 
—This committee presented a report of progress at thy 
Annual Meeting. Its preliminary report has since bee) 
submitted to the Society in the Transactions for July. 
The committee will be called upon at this meeting 1); 
—_ further report they desire to make, and the subject 
will be one open for discussion. 

Report of the Special Committee on Uniform Standar 
Time.—This committee made reports at the Annual Meet. 
ing and also at the Convention. An additional report 
will be expected at the present meeting. 

» The Committee on the compressive strength of cement wn 
the compression of mortars and settlement of masonry mad: 
reports at the Annual Meeting and also at the Conven- 
tion; the latter report having been published in thy 
Transactions for June of the past yore. 

transactions of the Society.—The publication of the 
Transactions has been continued regularly during tty 
year. Communications addressed to the Board in refer- 
ence to matters connected with the Transactions hay; 
been carefully considered and the Board, in order that 
full information as to its previous action upon this sub 
ject might be given to all interested, issued the following 
circular: 

“The Roard of Direction of the American Society 01 
Civil Engineers invites professional papers and communi- 
ications on subjects of engineering interest from a}! 
persons, whether Members of this Society or not. These 
papers and communications will be accepted for publica- 
tion in the Transactions of the Society, subject to the rey 
ular rules prescribed by the Society laws in regard to its 
publication. These rules provide for a proper editoriai 
supervision, and for the exclusion of old matter read 
ily found elsewhere, of matter specially intended to ad- 
vocate personal interests, of matter carelessly prepared 
or controverting established facts, and of matter pure|, 
sp culative or foreign t6 the purposes of the Society. 

** Discussion is also invited from all persons interested 
in the papers presented to the Society, such discussion to 
be, of course, subject to the same editorial rules. 


“The Transactions of the Society will be sent to an) 
subscriber at the rate of $10 per year; and to clubs of |) 
or more, when ordered through the Secretary of an En- 
gineering or Technical ae or Club, who will be re- 
sponsible for the payment, at 25 per cent. discount.” 

In reference to the copyright upon Transactions, th« 
Board ha: declined to make any modification of the past 
system. At present, anybody is permitted to make any 
proper use of the publications, and there has been no 
interference with, or objection to the reproduction ot 
matter from the Transactions, provided it be in proper 
publications and that due credit be given to the autho: 
and to the Transactions. The Board considers that it 
would be undesirable to eliminate the only means of cor- 
recting a misuse, if such should occur. 


Suggested Visit of Members of the sooty to Europe.—A 
communication from the Institution of Civil Engineers, 
was received in December last, in reference toa pro! 
able visit to Euftope of Members of the Society during th 
International Exhibition to be held in Paris in 1889. This 
letter has been transmitted by circular to all the Society 
membership, together with some information as to ar- 
rangements that may be madeif asuitable number of 
members desired to make such visit. Other engineering 
organizations are considering such similar arrangements. 
Replies have been received from a large number of mem- 
bers of this Society and vuver 100 have signified their ex- 
pectation of making such a trip, if arrangements be per- 
fected for that purpose. 


The changes have been. 


32 is of 2. 23 

SS 853 85 #5 27: 
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Honorary members 3 1 -- — 2 
PS 8vas04 5050s 124 ” 6 3 106 
Associates............. 5 si 2 -_ 3 
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WO co Pecacsivstess 1 4 — * 2 
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*1 Member resigned but continues a Fellow: 


On Jan, 1, 1888, there was as stated in the last annuul! 
Report, 56 proposals —a 215 proposals have been re- 
ceived during the year. There are 26 proposals now 


perding, 
The Library has been increased during the year by 
the following additions; 
RE i aac d acs. unde Win ennapiess on 
Maps, Plans, Drawings, Charts, Photographsand = __ 
BD ainsi pie on, ietsnar in) Soween oth 66geCayesen oO 


The Society has lost, by death, during the term covered 
bythis report, one Honorary Member: SQuiRE WHIPPLE; 
nine Members: WILLIAM L. BAKER, SAMUAL B, CUSHING. 
CHARLES H. FISHER, QuINCY A. GILLMORE, CHARLES 
LATIMER, FREDERICK MERCUR, HENRY W. B. PHINNEY, 
James L. RANDOLPH and HENRY F. WALLING; one Junior 
WILLIAM A. G. Emonts and four Fellows: GEORGE 
AINSLIE, GEORGE W. CASS, SPRINGER HARBAUGH and 
Davip A. STEWART, Messrs AINSLIE and HARBAUGH 
died previous to this term; these deaths however were 
not announced until oe erilp aud ited 

Respectfelly subm ° 
Joun BoGart, Secretary. 


ey following statistical matter accompanies the re- 


po 
On Jan. 1, 1888, the date of the last report, the Member- 
ship in the Society was: : 
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Honorary Membersresident 3 Non-res't 5 Total 8 
Homesponding Members... — 3 . 
Members, dent.. .... o & = 70 is 838 
Associates «e+e bai it _ a " 8 
JuniorS =§« *— eeeeeeeees = a 
Making, resident..... ..-. 211 Non-res’t 803 1,008 
Total icc coscecccccscscevece sosecscesss iriictr. > ie 
Fellows 62, of whom 6 Members are included above, es 
JOAVING...-00e-ceeece ence es teen ese nee a 36 


s hecribers to the Building Fund; 140, of whom 89 
Sue entered in one or other of the above classes, 
and ll deceased, leaving........--....---+-- edeteas 40 





Total connected with the Socicty, Jan 1, 1888 1,110 
At the present date, Jan, 1, 1889, the membership is : 





Honorary Members resident 7 Non-res’t : Total 10 
Corresponding “ e 3 = 3 
Members, resident. .. .-- 1% = lL OM 
Associates “ 12 - 39 : 48 
Juniors 40 104 144 
Making resident ...... ..... 2&2 - ic 1,136 
ele: |...) ccnsceass ba Sales th sce oiled ae ecsreoee 1D 
Fellows 59, of whom 5 Members are about leaving. . D4 


Subscribers to the Building Fund 140, of whom 87 
are entered in one or other of above classes 


TREASURER’S REPORT. 
On hand Ded. Bh, MINT... 0.5. vcc ccc ccceccese 








Current dues from 944 persons.......... 14,452.04 
Past dues from 96 = win onda e 2,170.27 ol 
Advance dues (1889)183** cece cocee 2,005.19 19,577.46 
sales of publications...... e ere thedeie secithe 1,072.74 - 
Certificates of Membership............. ee 193,25 
Advertisements... .. .. ..... é aneeeae ae 433.00 
Interest on invested funds.... .. ; d $30.44 
1 Fellowelie F@@ ...208 cscnsseccecss sees - 150.00 
New Building fund subseriptions..... .... .. 1,860.00 
Compounding of dues........ .. ....... ; 650,00 
Subscription to Library.... . a 5o,00 
Total receipts $29,056.89 
$35,562.41 
Disbursements. 
Interest on Mortgage ..... . ‘ $ 800.00 
Taw, . 2.4 «nik vale aaues sisted 483.83 
Publications......... i scien 10,508.85 
Stationery and Printing ..... .... ... 1,233.82 
Postage. : ete eusledecesetosavde 1,543.85 
Library... ..«. Ode ints tine Rint a A WReaE 814.05 
CTE a witilmciin ie sekictdanidmanacsain 3,000.00 
Convention and Annual Meeting .... 1,417.27 
Janitor, House Supplies, fuel Water 
Om GOR « dnve dkessiecerae diana .. LIZA 
Certificates of Membership... ... ‘ccce ae 
Insurance. loan & aepltad eknal esse 71.88 
Norman Medal and Rowland Prize... 120.50 
Finance Treasurer’s Books, General 
Accounts—Collections ..... .... . 1,200.00 
Work of Committees...... .... Peeper 467.00 
Other Expenditures ......... aot 418.23 23,941.95 
Purchase of Bonds for Building Fund 5,075.00 
Transferred to Savings Bank here 30.44 


Balance on Hand 
Building Fund......... es 
General Funds. 4,595, 52 6,515.02 





$35,562.41 
INVESTED FUNDS OF THE SOCIETY. 

Fellowship fund ... Sis dwg et eee Lua bay ewe Te Ga 
UES siti chs ele adlssdacenes eee 
defo. eee ; 8,030 
Norman and Rowland prize funds. ndndee tea 2,222 
General TOME. v06s.s- secccessss sence ceceeeey. © 1184 
COMMUTING bva oadcduscve ensonass “ena 1,650 





Total Dee. 31, 1888..... peace of -aeee 
The increase frm last year is about $9,000, chiefly in 
the new building fund. 


The Building Committee reported that $150,000 is needed 
for the proposed new building, and as it will be some time 
before this large sum can be raised, it has been decided 
to build an extension at the rear of the present house 
ata cost of about $8,000, The plans have been prepared 
by Mr. Hatcu and accepted, and the work is expected 
to be finished within the next 5 or 6 months. 

With regard to the trip to Europe, about 125 members 
have stated their intention of going, and several others 
state that that they may go. It was decided that the 
President should appoint a committee of three to make 
arrangements. A very large number of places were sug- 
gested for the next annual convention, but it was resolved 
that this be decided by the incoming board of Directors. 
The report of the Committee on Uniform Standard 
Time was read by Mr. SANDFORD FLEMING; the commit- 
tee Was requested to seek the codiperation of the General 
Time Convention and was authorized to take such steps 
4s nay be approved by the Board of Direction, to bring the 
subject to the attention of the schools of the country. 
Mr. FRED BROOKS was appointed amember of this com- 
mittee, 

Mr. FRANCIS COLLINGWOOD reported progress by the 
Committee on Compressive Strength of Cement. He 
Stated that the committee had no report to present be- 
yond that presented at the last convention, and that 
While the work of collecting information, etc., had been 
practically completed, it was now necessary that a large 
number of careful and continuous tests should be made. 
The committee was continued, 

The committee on the Proper Relation to Each Other 
of the Sections of Railway Wheels and Rails also re- 
ported progress. Mr. Don. J. WHITTEMORE read an in- 
teresting paper on the subject, in which he advocated a 
‘at topped rail, an improved design, and better manufac- 





ture, Some discussion followed the reading of this paper, 
of which we shall give a fuller abstract later. 

The Norman medal was awarded to the paper on 
“English Railroad Track,” by Mr. E. E, RussELL TRAtT- 
MAN, Of the editorial staff of this journal. 

The Rqwland prize was awarded io the paper on “ The 
Venturi Water Meter,” by Mr. CLEMENS HERSCHEL, of 
Holyoke, Mass. 

The following officers were elected for the current 
year: 

President; MAX J, BECKER, by 311 votes, against 282 for 
THos. C. CLARKE, the opposition candidate, 

Vice Presidents; ALPHONSE FTELEY, E. L. CoRTHELL. 

Secretary and Librarian; JOHN BOGART. 

Treasurer; GEORGE S, GREENE, Jr. 

Directors; CHAs. B. Baus, ELLior C, CLARKE; WALTER 
KaAtre, Ropr. E. MCMATH, WM. P. SHINN. 


Engineers’ Club of Philadelphia.—The eleventh an- 
nual meeting was held on Jan. 12; President JosEpH M. 
WILSON in the chair, 60 members and 2 visitors present. 

The Secretary and Treasurer reports receipts for the. 
year 1888, $4,150.62, and expenditures, $4,082.09; the bal 
ance on hand, including $586.48 transferred from L887, is 
$714.00. Other assets than this balance amount to 
$1,739.54; so that the net assets are $2,453.55, these not in- 
cluding unpaid dues for 1889 or the library and furniture. 

The membership stands as follows: Honorary Mem- 
bers, 2; Active, 497; Associates, 13; total, 512. During 
1888, 52 Active and 5 Associate Members were elected: 
and there were 2 deaths and 18 resignations. The net 
increase in active membership was about 8} per cent. 
for the year. The active list has 229 Philadelphia mem- 
bers; 105in other parts of Pennsylvania; New York, 34’; 
Virginia, 24; New Jersey, 21. and the remaining 84 are 
widely scattered. 

The President called attention to prospective efforts to 
interfere with the excellent organization of the U. s. 
Coast and Geodetic Survey. Prof. ARTHUR BEARDSLEY 
presented a preamble and resolutions urging upon the 
Government the great importance and desirability of 
maintaining both the present status of the Survey, and 
the methods by which its management is selected. Prof. 
L. M. HAupr seconded these resolutions, and after dis- 
cussion they were adopted. 

The retiring President, Mr. JosepH M. WILSON, de- 
livered the annual address, which was devoted to an 
historical account of bridges from the earliest times on 
record to the present day. A large number of the more 
notable constructions, in wood, stone, iron and steel, 
were specifically mentioned, Some account was given of 
the history of the manufacture of iron and steel, and their 
particular advantages in bridge construction, resulting 
in their almost universal use for the building of the per- 
manent bridges of the present day. Questions of fail- 
ures were also considered, and suggestions made in ref- 
erence to this subject 

The following officers for 1889 were clected: Presidert, 
Wm. SELLERS; Vice President, Prof. ARTHUR BeARDs- 
LEY ; Secretary and Treasurer, HowARD MURPHY; Di- 
rectors, T. M. CLEEMANN, FREDERIC GRAFF, Prof. L. M. 
Haupt, WASHINGTON JONES, Jos, M. WILSON, 


Engineer's Club of St. Louis.—The club met at Wash- 
ington University January 2, at 8.10 p. mM, President 
MEIéR in the chair, 40 members and 4 visitors present. 

Mr. Rost. Moors, as chairman of a committe ap- 
pointed for this purpose, reported upon the question 
of unsafe highway bridges, briefly as follows:—The 
Committee believe that no improvement over present 
vicious methods can be looked for until such Wridges are 
brought under the supervision of skilled engineers, and 
the only practical way is to have the engineer or en- 
gineers in charge of similar structures appointed by the 
State. This procedure would be more economical than 
individual county action and tend to prevent the selec- 
tion of incompetent or locally favored men. This State 
engineer should approve all plans and specifications for 
bridges exceeding a certain span before erection; and he 
should appoint a competent inspector on all more impor- 
tant structures, the inspector to be paid by the county. 
The State engineer should also at once examine and 
report upon the causes of all failures of highway bridges, 
locate the responsibility and publish this report in the 
local papers. In the present state of such work, any gen- 
eral or standard specification for highway bridges would 
not be proper, owing to the requirements of different 
localities and the growing state of the art of bridge 
building. It would be better to leave all such matters to 
the judgment of the engineer, who will be likely to be 
over cautious rather than overbold when the full respon- 
sibility is upon his shoulders. The general adoption of a 
scale of minimum charges for the preparation of bridge 
plans would be convenient to engineers. and facilitate 
the employment of experts by counties, ete. But the 
number of members of the various engineering societies 
who have special experience or interest in bridge work is 
so small that the committee does not think that these 
associations are in a position to act intelligently in this 
matter, nor justified in acting at all. A conference of 
representatives of various engineering societies, with a 


view to some united recommendation to the State legis- 
lature is deemed good and proper and the St. Louis Club 
would take part in such conference, The members of 
this committee were Ropr. Moore, C. H. SHERMAN and 
A, W. Hupparp. The committee was discharged on 
the reception of the report. 


Mr. N. W. Eayrs then read a paper on the “ Interlock- 
ing System of the St. Louis Bridge and Tunne! Railroad.’ 
The present system had been in use since 1883. Three 
stations were operated, one large one in East St. Louis 
and two smaller ones in St. Louis, An air compressing 
plant was operated at the east pier of the bridge. The 
compressed air was carried to the three stations, where 
it was used to operate pumps, which maintained a pres- 
sure on a second system of pipe work, by means of water 
inthe summer, and a solution of chloride of calcium in 
the winter. A detailed description was given of the 
workings of the different parts of the system. 

Mr. THOS MCMATH then presented a paper on the * Pe- 
culiarities of the Citizens’ Cable Kailway.”’ This system 
is quite extensive,some 12 miles being operated in three 
sections. The paper gave an interesting description of 
the various types of grips in use, also the dies and the 
material of which they should be made; method of tak- 
ing and letting go the cable; also a description of the 
cable itself, and the method of taking care of it. The 
author described some improvements of his own which 
were in successful use. The paper was illustrated by 
drawings and models. Wa. H, BRYAN, Secy. 


Engineers’ Club of Kansas City.—At the annua 
meeting the following Officers were elected President. 
O. B. Guns; Vice President, W. H. Brerrnaurt; Direc- 
tors, WYNKOOP KierRsTeD and 8. H. YonGer: Secretary, 
KENNETH ALLEN: Treasurer, F. W. Turrie: Libarian 
FRANK ALLEN. p 


Michigan Engineering Society. The annual conven 


tion will be held at Lansing, Mich,, commencing Jan = 


Montana Society of Civil Engineers.—The following 
is the general programme for the annual meeting: 

Regular meeting to be held Jan. 19, at the office of Mr. 
E. H. Becker, Chief Engineer, Montana Central Ry,, at 
Helena, for the transaction of general business, election 
of officers and members under ballot. It being the inten- 
tion at this meeting to dispose of all routine business, 
that the more interesting features of the annuai meeting 
to occur at Butte may thus be relieved and given sufficient 
time for their accomplishment, The regular meeting to 
be adjourned to Jan. 21, to meet at Montana Central Rail- 
wiuy depot to. take train for Butte, where examinations 
of mines and other matters of engineering interest will 
be made until evening, when officers will be installed, 
professional papers read and discussed, etc. In the even- 
ing the annual banquet of the Society will take’place 


Iowa Society of Surveyors and Civil Engineers 
On Jan. 9, the county surveyors of Towa met in conven- 
tion at Des Moines, and at the same time the civil engi- 
neers held a meeting in the same place. The main object 
of these bodies was to form a consolidation between the 
two organizations, and committees were appointed for 
this purpose. The sovieties met in joint session at the 
City Council room, and at once proceeded to effect a per- 
manent organization. Officers of the new organization 
were then elected as follows: Mr. Ep. GILcnRist, of 
Keokuk, President; Sern Dean, Secretary; F. A. Mec- 
DONALD, Treasurer; M. Tscureat, Dubuque, Vice-Presi- 
dent; M. R. Larry and Cuas, Benner, Directors. 

While waiting for the report of the Committee on Con- 
stitution. the President, Ep. GiLCHRIstT, read a paper on 
water-ways. A general discussion of sewer pipes fol- 
lowed the reading of the paper. There was a general ex- 
pression in favor of the pipe with the long socket, the 
longer the better and stronger. The report of the Com- 
mittee on Constitution was then made. The name of the 
organization is to be the lowa Society of Surveyors and 
Civil Engineers. The headquarters ofthe Society will be 
at Des Moines. 


RAILWAYS. 
EAST OF CHICACO.- Existing Roads- 
Williamsport & Binghamton, 
Monnorron, Pa,, Jan. 10, 1889, 
EpITtoR ENGINEERING NEWS :— We have nearly compieted 
the final location of this road which is to run from Will- 
iamsport, Pa,, ria Loyalsock creek, Forksville, Dushore 
and Monroeton to Towanda, Thence by Wysox, Wyalu- 
sing and Apolacon creeks to the valley of the Susque- 
hanna river near Binghamton, N,. Y., a total distance of 
110 miles. Work is light. The max. grades are 6 ft. and 
max, curves 6°. There will be a 1500 ft. bridge at Towanda. 
Right of way is nearly all secured and the contract for 
construction has been let to Belden & McTighe, 52 Broad- 
way, New York City; The work is to be completed by 
Sept. 1, 1890. The company was chartered in February 
1888, FRANCIS M. Warp is President. 
P. E. ALDEN, Chief Engineer. 
Freehold & New York. 


FREEHOLD, N. J., Jan, 7, 1889. 
EvitoR ENGINEERING News.—The Keyport Railroad 
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has been chartered to build a branch from Keyport to 
the Lorillard Brick Works, 24% miles. Right of way is 
secured and the contract is let to T.C. O’REILLEY of 
Orange, N. J., who will complete the road in March or 
April, 1889. Eopwarp D, ADAmMs, 120 Broadway, is Presi- 
dent of the company and W. 8, SNEDEN, of Red Bank, N. 
J., is Chief Engineer. 
J. E. RALPH, Superintendent 

Grafton & Upton,—Througha clerical error, in mak- 
ing up our record of the construction of 1588, the 4.6 
miles laid on this Massachusetts road from Grafton to 
West Upton, which was reported to us by Chief Engineer 
H. P. BEAN, was omitted from our record. Surveys have 
been made from West Upton to Milford, a distance of &44 
miles, and construction is to begin asearly as the weather 
will permit. 

Providence, Webster & Springfield.—A_ correspon- 
dent informs us that 1.06 miles of track was laid on the 
Kast Webster branch of this Massachusetts road in 18&8. 

Deer Creck & Susquehanna,—L. B. McCabe & Bro., of 
Port Deposit, Md., have secured the contract for this road, 
and are to break ground by Feb, 15 and finish the work by 
Sept. 15, 1889, 

Newfoundland .— Bids for the construction of the 250 
miles of Government railways in this colony, reported 
last week, will be received up to March 18. Specitica- 
tions and full particulars can be obtained of Seward, Da- 
Costa & Guthrie, 29 Nassau St., New York City; O'Con- 
nor & Hogg, Barristers, Ottawa, Ont.; or of Burn & 
Berridge, # and 10 Pancras Lane, Bucklersbury, London, 
B.C, 

Canadian Pacific.—The company is advertising for 
bids for grading the Ontario & Quebec extension from 
London to Detroit, 110 miles. Bids will be received up to 
noon of Saturday, Jan. 26 by W.C, JENNINGS, Engineer 
and Manager of Construction, Toronto, Ont.; at whose 
office plans, profiles, specifications, ete,, may now be 
seen. 

West Shore.-The repairs to the West Point tunnel are 
completed, and trains are now running as usual. 

Pittsburg, Shenango & Lake Erie.—The injunction 
to prohibit the issue of bonds by this Pennsylvania com- 
pany for the purpose of completing its road, has been 
dissolved. The suit seems to have been due to some petty 
personal spite. 

Old Colony.—The surveys have been completed for 
the branch from Walpole to North Attleboro, Mass., 114 
miles. Right of way is now to be secured, and work will 
probably begin early in the spring on the grading, 

Pennsylvania.—It is reported that work is to be re- 
sumed on the Turtle Creek Valley road. Grading is in 
progress on the Unity extension of the Southwest Penn 
sylvania road, 

Philadelphia, Newtown & New York.—It is reported 
that the Baltimore & Ohio intends to secure this road and 
extend it across New Jersey to gain an independent line 
to New York. The line now forms part of the Reading 
system, 

Lake Shore & Michigan Southern.--According to 
the Cleveland Leader, it has been determined to build a 
Vanderbilt branch from Cleveland to Youngstown, 
parallel to the Nypano. 

Grand Trunk,—The company proposes to construct a 
branch from Stoney Creek Station, Ont., on the Great 
Western division, toa point on the Northern & North- 
western division near Hamilton Beach. 





Canada & St, Louis, — It is reported that this Michi- 
yan company is soon to purchase the Toledo, Saginaw & 
Mackinaw road, running from East Saginaw to Durand, 
and will use it as a part of its main line. The division 
just completed from West Bay City to Midland would 
then be extended north, 


Philadelphia & Reading. — The annual report of 
this company for 1888 shows as follows: 


1887 1888 
... $41,188,736 $39,638,989 
28,758,683 29,961,001 


12,430,053 9,677 988 

During the year the company transported 15,975,830 
passengers, 8,713,375 tons of general merchandise, and 
10,112,448 gross tons of coal. 

Columbus, Lima & Northwestern.—A company was 
organised at Sturgis, Mich., on Jan. 12, under the name 
Sturgis, Indiana & Ohio, to build the extension of this 
road from Bryan, O., via Sturgis to South Haven, Mich 

Old Colony. It is rumored that this company is ne- 
wotiating for the lease of the Northern Railroad of New 
Hampshire,and that it iscontemplated to gain control also 
of the Boston, Concord & Montreal, the Fitchburg and 
the Cheshire roads. The story is probably a piece of 
pure fiction 

Philadelphia & Reading.—Grading has begun for 
aiditional tracks at Reading to accomodate the in 
creased freight traffic. A belt line is also contemplated 
The paint shop destroyed by the recent cyclone will be 
rebuilt at once. 

Flint & Pere Marquette,—Chief Engineer Wm. B, 
SEARS sends us the following report of tracklaying on 
this Michigan road during 1888: Belt lines at South 
Saginaw and Bay City, 8.11 miles. Coleman to South 
Cedar, 3.55 miles. Besides this, 24.69 miles were laid on 
sidings and logging spurs, 


Gross earnings 
Operating expenses. 








Net earnings. 


ENGINEERING NEWS 


Projects and Surveys. 
Titusville, Cambridge & Lake Erie, 


TITUSVILLE, Pa. Jan, 9, 1889, 


EDITOR ENGINEERING News.—This road is to run from 
Pleasantville, Venango county,Pa., via Enterprise, Titus- 
ville, Cambridge and Edinboro to the city and harbor of 
Erie, a distance of 65 miles. Grading and masonry work 
is completed from Enterprise to Cambridge, The enter- 
prise is projected in the interest of the New York, Lake 
Erie & Western, The company was incorporated March 
21, 1887, F. P, James of Titusville, Pa., is chief engineer. 

A. H. STEEL, President. 

Clarksville & Voorheesville.—A meeting was held at 
Clarksville, N. Y.,on Jan. 12 to consider a proposed rail- 
way from that town to some point on the West Shore 
road. THos, CANT, JOSEPH ALLEN and PETER FLAGLER 
were appointed a committee to engage an engineer to 
survey the line and report on its possibility ; and sub- 
scriptions were made to defray the expenses of the survey. 

Buffalo & Williamsville.— 

BUFFALO, N. Y., Jan, 11, 1889. 

EptrtoRk ENGINEERING News:—The survey for this 
road, which is torun from Buffalo to Pine Hill and Wil- 
liamsville, a distance of about 10 miles, will begin about 
the first of April, 1889, Work is medium. Right of way 
is partly obtained and the contract for construction is 
let to Crocker, Pearson & McIntire, of Buffalo. Track- 
laying will probably begin about June 1, 1889, and 
the road be opened for traffic by September. The com- 
pany was incorporated March 25, 1886. 

B. J. TILLMAN, President. 

Rockland, Rockport & Camden,— 

ROCKLAND, Me,, Jan, 10, 1889. 

EprItoOR ENGINEERING NEws:—The preliminary sur- 
vey for this road, which is to run from Rockland to 
Camden through Rockport Village, a distance of 8% 
miles, was made in 1887. There is considerable light 
rock work and wooden trestling, grades generally easy ; 
maximum curve about 12°. No local aid has been ob- 
tained. P. J. CARLETON, of Rockport, Me., is President. 
The company was organized in 1887. 

O. H. Tripp, Chief Engineer. 
Northern Michigan.— 
HANCOCK, Mich. Jan, 10, 1889, 


EDITOR ENGINEERING NeEws:—The preliminary survey 
for the Northern Michigan Railroad, which is to run from 
Houghton southwest in nearly a direct line to Waters- 
meet, a distance of 70 miles, will be completed about the 
first of February. The route is through a district rich in 
mines of copper, coal and iron ore and forests of pine 
and hardwood timber, Work is light: grades will not 
exceed 1 per cent. except for the first two miles out of 
Houghton where they will be somewhat heavier. Right 
of way has been promised forthe greater part of the 
distance, and important land subsidies have been promised 
by private owners. The capital stock of $1,000,000 has 
all been subscribed, Contracts will probably be let by 
April, 1889, The company was incorporated Oct. 12, 1888. 
CHARLES 8. ROBINSON of Hancock, Mich, is chief engi- 
neer. C. A. WRIGHT, Vice Pres’teand Gen. Manager. 


Lake Michigan & Washington,—Capitalists of Mich- 
igan, Ohio, West Virginia and Pennsylvania are seeking 
incorporation for the purpose of building a line of rail_ 
road from some point on Lake Michigan throug the state 
of Ohio entering the towns of Fulton, Huron, Tusca- 
rawas, Harrison and Jefferson, to the Ohio River, thencefto 
Washington, Pa. It is stated that surveyors will be sent 
out as soon as weather permits. 

Kinderhook & Hudson.—Incorporated in New York 
to build a road from Kinderhook station on the Boston & 
Albany R. R., via Valatie, Stuyvestant Falls, Stockport 
and Stottville to Hudson, a distance of 1644 miles. Among 
the incorporators are Gro. B. PHELPS, J. R, PAWLING and 
H. H. Rice of Watertown and R. H. HUNTINGTON of 
Adams. 

Canada. —-The following companies are seeking incor- 
poration: Hammond River & Moncton, Prince Edward 
Island & Continental, and River Credit Loop Line. 

Jefferson & Columbiana,—A company by this name 
has been chartered in Ohio to build a railroad from Port- 
land to Steubenville, a distance of 15 miles. The enter- 
prise is backed by the Wheeling & Lake Erie R. R.—The 
Steubenville Construction Co. has been organized for the 
purpose of promoting the enterprise. W. B. DONALDSON 
is President, WINFIELD Scort is Vice-President, and Gro. 
A.MAXWELL Treasurer, all of Steubenville, O. 

New York & Boston Inland,—This company, the 
successor to the New York & Boston Air Line which did 
a great deal of work on the prejected road from Boston 
to New York in 1887, is before the Massachusetts legisla- 
ture asking for an extension of the time for the comple- 
tion of its road to April 1, 1892. Treasurer THAYER stated 
that the company had already expended $157,000 in Mass- 
achusetts and $200,000 in New York, and had let contracts 
for 40 miles of its line in Connecticut. 

West Chester & Lenape. 

WILMINGTON, Del., Jan, 9, 1889, 


Ep1iror ENGINEERING NEws:—The Board of Trade of 
West Chester has requested me to ascertain the most 
feasible route for a railroad between West Chester and 
Lenape, and I have a party at present on preliminary 
work, When I have located a line and made my report, 
it will be for the above named board to consider the sub- 
ject of organization and construction. 


F. L. Hrius, Chief Engineer. 
SOUTHERN Existing Roads. 


Charleston, Cincinnati & Chicago,—-At the election 
held at Charlotte, N. C., on Jan. 10,the proposition to sub- 
scribe $200,000 to aid four railway projects was defeated, 
It is now proposed to hold a second election to vote $100,- 
000 to this company for the construction of a branch to 
Charlotte, and it is thought that this proposition can be 
carried. 
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Richmond & Chesapeake.— This company, which be. 
gan the work of building a tunnel under Eight Street in 
the city of Richmond a few weeks ago, is still involyed jy 
difficulties. It is thought that the company will soon tx 
reorganized so that work can proceed, 

Ohio Valley.—It is reported that work on the Hopkins. 
ville extension of this Kentucky road has been stopped 
The workmen who have been employed there wij! go t 
work on the Owensboro & Falls of Rough road. 

Louisville, St, Louis & Texas.—The division betwer, 
Owensboro and Henderson was opened for trafic , 
Jan. 12. 

Savannah, Americus, & Montgomery.—This js the 
new title of the old Americus, Preston & Lumpkin raj; 
road of Georgia. The company is asking for a charte 
from the Alabama legislature for the extension which jt 
has surveyed to Montgomery, Ala. 

Carolina, Knorville & Western,—The tinancia) oo 
lapse of this South Carolina company appears to be 
thorough one, The Georgia Construction & Inyestmen; 
Company which was building the road has also succum) 
ed and Cras, Z McCorp of Augusta and Jas. 1. Wi 
LIAMS of Greenville were appointed Receivers, 

Knorville Southern.—About 14 miles have beep 
graded on the northern end of this road and contracts fo) 
the remaining 9) miles from Blue Ridge, Ga. to thy 
Tennessee river, were let on Jan. 12, 

Chowan & Southern.—Contracts were let on Jan. | 
forthe terminal improvements at Norfolk Harbor, in- 
cluding 28,000 lin, ft. of wharves, 130,000 cu, yds. of dredg- 
ing and 6 warehouses. Work on the main line is maki 4 
steady progress. G. M. Stree i is General Manager and 
Chief Engineer, with office at 100 Main St., Norfolk, Va. 

Atlantic Coast Line.—The extension of the Albe 
marle & Raleigh R. R., from Williamston to Plymouth 
N.C., is under construction and it is proposed to extend 
it farther into Hyde county. The Scotland Neck branch 
will reach Greenville inthe spring and will be pushed or 
to Kinston and Jacksonville, Onslow county. 

Carolina, Cumberland Gap & Chicago.—Co). J 4... 
GIBBES has made a report to the Charleston Chamber of 
Commerce on the special survey made by him of the pro 
posed route of this road from Aiken, 8. C., to Asheville 
N. C.,about 240 miles, The line from Aiken to Edgefield. 
miles, has been completed and is now in operation. From 
Edgefield to Pickens, about 125 miles, a great portion of 
the grading was completed some years ago. The work 
here is very lightand grades are easy. From Pickens t 
the French Broad river 35} miles, the line crosses th 
mountains ria Moseley’s and Eastatoe Gaps, and the 
work is very heavy, requiring considerable masonry 
rock cutting, culverts and trestling. The location has 
been made with maximum grades of 80 ft. per mile. The 
estimated cost of this division is $1,010.38 cr $28,452 per 
mile. The line from the Freach Broad river to Asheville 
41 miles, is favorable for construction and can be built 
for about $7,959 per mile. The entire line from Aiken t 
Asheville can be constructed for less than $12,000 pe) 
mile, exclusive of equipment. 

Jacksonville, Tampa & Key West.—Construction i 
in progress on the extension from Astor to Eldridge, t: 
connect the St. John’s & Lake Eustis Railway with the 
main line. 


Projects and Surveys. 
Mobile, Jeakson & Kansas Citg.— 


MOBILE, Ala., Jan, 7, 15s 


EvitoR ENGINEERING NEws:—The Mobile, Jackson & 
Kansas City Railroad Co., organized in Alabama and Mis 
sissippi, will put into the field on the lth inst., Engineer- 
ing party No. 1 for the purpose of locating that part ot 
their line extending from the city of Mobile to Jackson. 
Miss. The line will run through the finest belt of un- 
culled pine land in the south, at present almost a ferra 
incognita to Mobile and the outer world. Line will ad- 
mit of light grades and few curvesand will tap two main 
lines of road running north out of New Orleans. When 
completed to its connections northwest it will presen! 
the shortest line by 150 miles from Kansas City to Mobile, 
or the southeast seaboard. The enterprise is fathered by 
strong capital from Kansas City, Chicago, Jackson and 
Mobile, and with a clear appreciation of the commercia! 
advantages to accrue from its construction there is littl 
doubt that it will be pushed. The present company bas 
absorbed all that remained of the old Mobile & North 
western, and starts out of Mobile with 15 miles of road 
bed constructed, which takes the line over some of the 
heaviest country on the route contemplated. It is the 
intention of the management to place the first 15 miles 0! 
road-bed in comple condition at an early date. FLA 
LEELING, President; H. AusTiLL, Vice President and 
General Manager; Rk. B. OWEN, Secretary, and J. W. 
NICOL, Chief Engineer, are the active officers of the road. 


J. W. Nicon, Chief Engineer. 


Mississippi River & Mexican Gulf.—At a recent 
meeting of the business men of Wesson, Miss., $62,(0") wee 
subscribed toward this enterprise. The line is projectee 
to run from Vicksburg or Natchez via Wesson to Me- 
ridian or Mobile, according to which city offers the 
greatest bonus. The officers are JOHN P, RICHARDSO®. 
President; WM. OLIVER, Vice President; LuTHEK SEX- 
TON, Secretary and General Manager ; the headquarte™ 
are at Wesson. Surveys are to begin in a few weeks. 

Luverne, Andalusia & Pensacola.—Incorporated if 
Alabama to build a line o¥ railroad from Luverne,’Ala. 
to Pensacola, Fla. Among the incorporators are JOSEP 
S. PRESTWOOD. JOHN F. THOMAS, T. W. STRAUGRHN, E..J. 
MANCELL and others of Covington county, Ala, 
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Black Diamond,—The stockholders have ordered a 
mortgage of $12,000,000 to be executed on their proposed 
road for the construction of a line from Parkersburg, Ww, 
Va., to Clifton Forge, Va., ALBERT E. Boonrk, of Zanes- 
ville, O., is the chief projector. 

pensacola & Memphis.—The locating survey of this 
road has been completed from Memphis to Pensacola, a 
distance of 450 miles. 

Henderson & State Line.—Meetings are to be held in 
McLean county, Ky., to consider the proposition to take 
$40,000 of stock in this proposed read, The company has 
joined forces with the Henderson & Bowling Green ¢ o. 

Georgia.—Bills have passed the Legislature to incorpo- 
rate the following companies : Fairmont & Augusta; 
Macon & Birmingham ; Mountain Valley; Georgia Over- 
land R. R. & Improvement Co.; Cleveland; Millen, Mt- 
Vernon & Florida; and the Nacoochee Valley. 

Roanoke & Craig.—The affairs of this road, contracts 
for the construction of which were let to F, J. Chapman 
& Co. in May of last year,have been taken in hand by new 
parties. Ata meeting of stockholders, recently held, it 
was decided to build the road from Roanoke via Newcas- 
tle to Eagle Rock, a distance of 48 miles, and contracts 
were let to the Sears Construction Co. of Chattanooga, 
Tenn. The route is through a fine mineral region in which: 
iron, manganese, slate, marble and coal are found in 
abundance. J. W. MARSHALL is President and M. M. 
Rogers of Roanoke, Va., is interested. 

THE NORTHWEST- Existing Roads. 

Chicago & Northwestern.—The proposed extension 
from Janesville, Wis,,to Geneva, noted last week, has 
been placed under survey. 

Duluth & Winnipeg.—This company is obstructed in 
obtaining possession of its land grant by the St. Paul 
Brainerd & Northwestern company, which has brought 
suit, claiming that the legal title thereto cannot lie with 
the Duluth & Winnigeg as it has not complied with the 
conditions. ——Duluth dispatches state that GrorGceE B. 
BAKER and E, K. Hieut of Baltimore are at the head of 
a construction company which will finish the line. 

Illinois Central.—The old rumor is again in circula- 
tion that this company has taken up the Wisconsin Mid- 
land enterprise and will push an extension north from 
Madison to Fond du Lac and Sturgeon Bay. Whether 
there is any more foundation to the report than usual, is 
not known. 

Deadwood Central.—Surveys are soon to begin for 
the extension to the Hay creek coal fields. 

Burlington & Missouri River.—It is stated that a 
northwestern extension has been located to Deadwood, 
Dak. 

Northern Pacific & Manitoba,—Tracklaying on the 
Portage extension Has been resumed. The Canadian Pa- 
cific men have removed the barricade and dead engine, 
and no further obstacle exists to the crossing of the new 
line 

Winona & Southwestern,—W ork is making good pro- 
gress on the surveys of the line in lowa, The location to 
Mason City is completed and work is in progress between 
Ft. Dodge and Omaha, 

St. Joseph & Grand Isltand.—This company has leased 
of the Union Pacific 37 miles of the Omaha & Republican 
Valley road from Valley to Valparaiso. 

Chicago, Burlington & Quincy.—The formal end- 
ing of the great strike is welcome both to the company 
and the Engineers’ Brotherhood. 

Projects and Surveys. 

St. Ignace & Sault Ste. Marie.—The chief engineer 
of this road, Mr, GEORGE CoX, writes us that the locating 
survey will commence about the first of February. -The 
projected length of the road is 5} miles, WILLIAM CHAND- 
LER Of Sault Ste. Marie is President. 

Milwaukee & Wauwatosa Motor,— 
MILWAUKEE, Wis. Jan. 11, 1889. 

EDITOR ENGINEERING NEws:—The Milwaukee & Wau- 
watosa is to be a motor road carrying passengers only. 
It will run from Milwaukee to Wauwatosa, a distance of 
three miles. The route has been surveyed and runs 
through residence property affording very easy grades. 
There will be one viaduct 1,000 ft. long. The road is ex- 
— to be open for traffic by July 1, 1889. GUSTAV 
STIENHAGEN is chief engineer. W.S. JOHNSON, 

Minneapolis, St. Paul & Superior.—This company 
has been incorporated to build a line of railway from 
Superior to St. Croix Falls, a distance of 95 miles, with a 
branch toward the south. Among the directors are 


E. L, JOHNSON of Superior and Isaac STAPLES of Still 
water. 


Canada, — A correspondent of the Railway Review 
ives the names of the following companies, in the Cana- 
dian Northwest, which will ask for incorporation at the 
coming session of parliament: The Assiniboine,Edmonton 
« Unjiga; the Northwestern & Lake of the the Woods: 
the Red Deer Valley ; the Calgary, Alberta & Montana. 
In addition parliament will be asked to extend the time 
for the commencement of construction on the Winnipeg 
& Northern Pacific for three years beyond the time spe- 
cified in their charter, and to reduce the number of miles 
to be constructed each year to @Wmiles. The Belleville 
& Lake Nipissing Co. also ask for extension of time and 
power to increase their capital stock. 

Alberta & Athabasca.—Mr. ©. 8. DRUMMOND, accom- 
panied by a representation of Lucus & Aird, railway con- 


tractors, has left Winnipeg on a tour of inspection of the 
Wood Mountain & Qu’ Appeile and the Alberta & Atha- 
basca railways. If his report is favorable, it is said that 
the above contractors will undertake the construction of 
both roads next season. 

Brandon, Souris City & Rock Lake.—Incorporated 
in Canada to build a road from Brandon in a southeaster|y 
direc:ion, via Souris City and Rock Lake, to the Inter- 
national boundary. 

Pacific Short Line,—A press report from Sioux City, 
la., states that contracts have been let for grading a 
road from Salt Lake City to Los Angeles, Cal., which is 
to be the western connection of this proposed li e.— 
At the office of the Wyoming Improvement Company in 
the Equitable building, this city, which represents the 
Pacific Short Line project here, all information re- 
garding the company’s affairs, prospects and plans is re- 
tused., 


THE SOUTHWEST-— Existing Roads 


Williamsville, Greenville & Northeastern, This 
Missouri company has reported 6 miles of track laid in 
sss. A. L. BoweEN of Williamsville is Chief Engineer. 

Chicago, Milwaukee & St. Paul,—it is reported that 
the company has recently been making surveys for a 
belt line about Kansas City. The scheme would necessi 
tate the construction of a bridge at Wyandotte. 

Memphis, Little Rock & Indian Territory,—Con- 
struction is at a standstill on this Arkansas road on ac 
count of financial difficulties. 

Missouri Pacifice,—The Kansas & Arkansas Valley Co. 
has filed at Tahlequah, Ind, Ter.,a map of the surveyed 
route for the extension from Wagoner, Ind, Ter..to Cot- 
feyville, Kan, Itis stated that grading is to begin at an 
early date, 

Denison & Washita Valley.-The engineer corps ot 
this company has been instructed to cross-section 10 miles 
of the line from Lehigh, Ind, Ter., on which it is pro 
posed to begin grading at once. 

Atchison, Topeka & Santa Fé.—At the directors’ 
meeting in Boston on Jan. 15, it was voted to pass the 
quarterly dividend. Since 1879 the company has paid 
steady dividends of about 6 per cent., amounting in al! 
to 5644 per cent, besides a stock dividend of }) per cent.in 
1882. The passing of the dividend had little effect on the 
price of the stock, which, except for the uncertainty re- 
garding the company’s actual financial standing, would 
certainly sell much higher. A statement of the com- 
pany’s standing is promised in February. 

ROCKY MT. AND PAC. Existing Roads. 

Southern Pacific.—The corrected record of the track- 
laying on this system during 1888, just received from the 
Chief Engineer's office, shows a total of 232.9 miles instead 
of 237.7 as reported in our list of Dec. 29. The lines built 
in southern California were from Studebaker to Whittier, 
5.9 miles; San Pedro to Outer harbor, 2.9 miles; and 
Anaheim to Tustin, 11.7 miles. On the extension trom 
Templeton south, track was laid to Santa Margarita, a 
distance of 10.5 miles. Otherwise the figures were sub- 
stantially as given in our summary, 

Work is to commence at once on the extension of the 
Stockton & Tulare road from Oakdale to Sangers. Several 
shiploads of rails are en route and when received track- 
laying will be pushed on the San Pablo & Tulare exten- 
sion in the San Joaquin valley, where the gradin» is prac- 
tically completed. 

Oregon Pacific.—Work on this road has been sus- 
pended for the winter. The rails are laid to a point about 
60 miles east of Albany. 

Union Pacific.—Surveys by this company continue to 
be reported from various directions. The Nebraska, 
Kansas & Colorado extension, recently chartered by the 
company, is said to have been surveyed to Trinidad, Col., 
to reach the coal deposits there. In Montana a party 
was at work all the fall in the Bitter Root valley, and 
two parties have been working for several weeks be- 
tween Garrison and Missoula. A large force is still at 
work in northern California and southern Oregon, and 
the extension from Frisco, Utah, to southern California 
has been located. If the obligations of the company to 
the Government were arranged on a permanent basis, 
there is little doubt that considerable construction would 
be at once put under way. 

Denver & Rio Grande.—It is reported that Me- 
Murtrie & Streeter of Denver have taken the contract for 
an extension from Glenwood Springs to Rifle Creek, 
about 25 miles. 

Northern Pacific.—Chief Engineer J. W. KENDRICK 
writes us that a branch from Victor to Grantsdale, 
Montana, 15.2 miles in length, was accidentally omitted 
from the report of construction for 1888 recently sent us. 

——It is proposed to extend the Spokane & Palouse rail- 
way to Julietta or Camas Prairie, Idaho, in the spring. 
Projects and Surveys. 

Trinidad & Salt Lake.—This company has been char- 
tered in Colorado to build a railway from Trinidad to 
Mesa. The principal office is to be at Trinidad. Joun 
A. Linpsey, JAMES A.PEARSE and DAN A, NOBLE are the 
incorporators. 3 

Astoria & Albany.—At a meeting of citizens recently 
held at Albany, Ore., a committee was appointed, with 
8. E. Youne as Chairman, to draw up articles of incorpo 


ration and submit the same to the people. The pro 
posed road is to run from Astoria to Albany, connecting 
with the Oregon Pacific on the north side of the Willa 
mette river and entering Albany over that company's 
tracks. 

Green River Vatley.—Incorporated in Washington 
territory to build a road from a point on Green River to 
Tidewater on Puget Sound, about 25 miles. Among the 
incorporators are Ina A, Town, T. L. Nixon, of Tacoma, 
©. H. Frencen and Jno. HOODING. 


FOREICN. 


South America.--Messrs. Perkius & Mott of 115 Broad- 
way, this city, are interested in the proposed transcou 
tinental railway from Buenos Ayres across the Arwentine 
Republic and Chili, in which State it will counect with « 
short road already built to reach the Pacific coast, The 
firms who obtained the concessions demand $1,000,000 fo 
their privileges. 

The railroad will be about 0 miles long. Four tuunets 
are to be dug through the mountains, the first one at the 
summit being 2,400 kilometers high. The greater part of 
the road will runthrough a prairie country. The govern 
ments of Chili and Argentine Republic guarantee an in 
terest of 5 per cent. on $4,000,000 from the time the first 
¥) kilometers of the road are laid down to the completion 
of the whole line. The stock of $37,000,000 is nearly al! 
guaranteed, partly by Eng lish banking houses and partly 
by a number of well known New York firms. 

The organizing company is composed of railroad build 
ing firms, who take stock for the material furnished. 
Those who subscribe ready money receive first mortgage 
bonds on the road itself. The representative of Perkins 
& Mott of this city, DaNnien E. DAVENPORT of London, is 
now arranging details wiih the English subscribers, The 
South Americar governments show every desire to have 
the enterprise completed, and travelers landing on the 
east coast of the continent will soon be able to take a 
through line to the Pacific Ocean 

Mexico.—Work began Jan. 7 on the road which is to 
run from Salamanca to Valle Santiago, State of Guana- 
juato. The company hus a subsidy from the State Gov- 
ernment, 


RAPID TRANSIT. 


Street Railways.—Troy, N. ¥.The Troy & Launsing- 
burg Street Ry. Co, will abandon its Cohoes and Water 
ford division at the expiration of its lease in August. 

Ashland, Ky.—The Ashland & Catlettsburg Street Ry. 
Co. will commence work on its line soon. 

San Antonio, Texr.—The San Antonio Rapid Transit 
Street Ry. Co. has been incorporated, Capital stock, 
$ 200,000, 

Orangeburg, S. C.-The, Orangeburg Street Ry. Co, 
will build 14% miles of road, but no contracts have yet 
been let. Address J. W. LOWMAN, 


Dummy Lines.-. Nashville, Tenn.—The Union Kail 
way Co. has been organized to build a dummy line 
President, HORACE Scorr, Louisville, Ky. 

Chattanooga, Tenn, — The Cameron Hill & Park Rail. 
way Co. will build a dummy line, Work will be com 
menced in the spring. Address John R. Dean. 


Electric Railways, St, Joseph,Mo.—The Wyatt Park 
line, about 24% miles long, was opened Jan. 4. 

Newark, 0.—Poles are being erected for the electric 
line on Bloomfield Ave The Daft system isto be adop- 
ted and the power will be supplied by the Schuyler Elec- 
tric Light Co. There will be4cars. CHARLES F. BEERS, 
Superintendent of the Schuyler Electric Light Co., is in 
charge of the work, 

New York, N. ¥, — The North & East'River Ry. Co. is 
laying the conduits fur the electric line (Bentley-Knight 
system) on Fulton street. The conduits are laid in the 
space between the two tracks. 


The Joliet Light, Power & Transit Co. has been in- 
corporated at Joliet, Ill., to put in electric light plant 
and to build and operate cable or electric street railways 
in that city. 


CONTRACTING 


Stone.—The following preposals for $15,000 worth of 
stone for Beaufort harbor, 8. C., were opened Jan. 9 by 
Capt. W. H, Brxsy, U. 8, Engineer Office, Wilmington. 
N. C.: Chas. P. Dey, Beaufort, $3.23 per ton; Kelley E. 
Terry, Stella, N. C., $3.07; Francis H. Smith, New York, 
$2.19. 

The following proposals have been received for the 
breakwater at San Luis Obispo, Cal.: Rudolph Axman, 
San Diego, $3.44; American Bridge & Building Co., San 
Francisco, $3.45; San Francisco Bridge Co,, $3.69. 

Surveying.—The following were the bids received by 
the City Register, Baltimore, Md., for surveying and plat 
ting the territory annexed to the city: W. W. Thomp- 
son, Baltimore, $4,350; Hill & Stout, New Brunswick, 
N. J., $4,045; W. A. Shipley, Baltimore, $9,000; Wm. P_ 
Twamley, Baltimore, $15,400. The contract was awarded 
to W. W, Thompson. 

Piles, Stone, Etc.—Contracts were awarded on Jan. 5 
by Major A. M. Miter, U. 8. Engineer Office, St. Louis’ 
Mo., as follows: Nathan W. Tucker, Parkersburg, 
W. Va.; piles; 5 cts. per ft. for 3 to 36 ft. long, 5} cts. for, 
Sto #W ft.,6 cts, for to 4 ft.; 6 cts. for 4 to W ft. 
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i cta. for to w ft. Harry B, Coffin, Memphia, ‘Tenn,, 
wire, 6 ota, per Ib. acrew bolita, 2.44 ota, per ib, W. L. Fox 
& Co,, &t, Louls; manila rope, 15,6 ota, per 1b; nails and 
apikes, 1.04 and 2.68 eta, per lb, Grafton Quarry Co,; Mt 
Louis; stone, Mota, per yd 


Pipe,.-‘The following proposals for cust iron pipe have 
been received by Kowr, K, Mawrin, Chief Engineer of the 
Water Dept., altimore, Md Giotuwester [ron Works, 
Cioucester City, N. J., bg-in,, 04g ota, per ft,;2-in,, 1 eta; 
bin, 188g ota.) 4-in,, Hg ota 1ein,, 73 eta; M-in,, $1.05, all 
per ft; Mand W-in,, $25.00 and $26.00 per ton, Hh, Db, Wood 
& Oo,, Philadelphia; tg, 14.0, 18, 264, 70 eta, and $148 per 
ft.; for 144 to L-in,, $96.00 and $27.47 per ton, MoNeal Pipe 
& Foundry Co, thariington, N, J.; 0.90, 16.68,18.42, 27.7, 71.25 
ots, and $1.08 per ft; $27 and $27 per ton, Addyston Pipe 
& Steel Co,, Cinelanati, O.; 0,02 16.05, 14.550, 27.072, TH ots, 
and $115,005 per ft.; $27.00 and $24,600 per ton; Donaldson 
jrou Oo., Piitladeiphia; 14.0, 27, 72 eta, and $1.10 for 5, 4, 
10 wand 12-in, Mellert Foundry & Machine Co,, Reading, Pa; 
10, 27, eta, and 91,10 per ft, for 6 to 12-in,; $24 and $28 per 
fon The contract 
Works 


wie awarded to the Gloucester Lron 


Dam and Dike, The following 
structing Dam No * in Monongahela river were opened 
Jan, & by Liewt, Col, Wa, Bo Miia, OU, 8. Kngineer 
Office, Cincinnatl, O; COC. 1, MoDonald, Pittaburg, Pa, 
ouk tiaber, $24 per M ; drift bolts, 4 ets, per 1b.) spikes, 
tote. per iby riprap stone, $1.17 per ou, yd.; gravel back 
ing, $1 per cu. yd.; total, $4,727.08, Andrew N, Mobon 
ald, Coraopolis, Pa,; oak, $41.75; bolts and spikes, 5) and 
4g ota, stone and gravel, 0 and 60 cta,; $42,008.75, Hoag 
& Petitdidier, Pittaburg; oak, $28; bolts and apikes, 4 ots 
stone and gravel, $1.5% and % ota,; $44,000,785, J. nh, Ring 
& Co., Belpre, O.; oak, $45; bolita and apikes, 5 ota 7 stone 
ard gravel, $1 and 75 ota; $54,454.05, Free & Meredith 
Conetruction Co., Pittaburg; oak, $50: bolt and spikes, 4and 
stone and gravel, $2; $71,870.08, 

Phe following proposals for constructing a dike at ed 
lank creek, Allegheny river, were alao Opened by Lieut, 
Col. Menwinn, on Jan. a: John J. Shipman, Washington, 
D.C.) Onk and hemlock timber, $4 and $10.50 peor M, ; 
riprap stone, Wiota, per ou. yd.) paving, $1.10 per square; 
dvift bolts and spikes, 4 and 6 ota, per 1b.) total, $14,780.05. 
Joshua I. King, Belpre, O,) thaaber, @28, $90); stone and 
paving, OO eta,, $1.50; bolts and spikes, 4 Ota,, $14,088.21. 
Andrew N, MeDonald, Coraopolis, Pa; tiiber, $27.75, 814; 
stone and paving, 0 ote,., $6.05; bolta and apikes, 444 ota; 
Sick t. VV. Hoag, Je, Pittaburg; timber, $2) and 
410; stone and paving, $1.25, $81.0); bolta and spikes, J ots, 
$15,407.40, John FF, King, Belpre, O,; timber, $27 and $90, 
stone, B12; bolts and apikes, thy and 7 ota,; 816,441.80, 
(. 1, MeDonald, Pittsburg; timber, $27, $10.50; stone and 
paving, 1) ota, $7.50; bolte and apiltes, 74g ofa, ; B16 140%: 
Pree & Meredith Construction OCo,, Pittaburg; timber 
$38 and #4) stone and paving, $1.50, $2; bolta and spikes’ 
4 ota, $2120. Weihman & Henry, Kittanning, Pa, ; 
timber, $20.50, $18.50; stone and paving, $1.85, $14.50; bolts 
and spikes, Uby and O} ota, ; $22,151.00. J. L. Long & Co,, 
Freeport, Pa.; timber, §0, 820; stone and paving, $2, $10) 
bolts and spikes, lO ote,; 824002 FL Gwinner, Allegheny, 
Pa; timber, 8H, 824; stone and paving, $2.20, $14; bolts 
and spikes, Uby ota,, dota; $26,500, 1. J, Linnon and G, At 
Wack, Kittanning, Pa.; timber, 808, 828; stone and pav, 


propomals for con. 


b ota; 


iow, $4.50, $15.50; bolts and apikes, 2) eta, and 4) ots,; $42, 
SHH WS, 

Dredging. The following proposals were Opened Jan, 
Ww oy Lieut, Col, JaknD A, Amira, U.S, Bagineer OMe 


Portiand, Me. Back Cove, Portland harbor; Bdward 


Moore, Portland, % ota, per ou. yd., (awarded contract), 

Lubec channél; A, RR. Wright, Portland, & cta,, 
(awarded contract.) Moose-u-Hee bar; A. RL Wright, 
40 cta., (awarded contract; Hamilton & Sawyer, Che 
boague, 48 ots Roekport harbor; K.P. Lovering, 
Portamouth, N. H., 3) ota., awarded contract); Hamil 


& Sawyer, Wh, Moore & Wright, Portland, 
ota Boynton Hros., Boston, Maas., 30 ota, Camden 
harbor; BP. Lovering, Seots., (awarded contract); Ham 
iiton & Sawyer, MNets.; Moore & Wright, ets; Boynton 
throw... Penobscot river; Moore & Wright, ota, 
(awarded contract); Hamilton & Sawyer, (6cta.; Boynton 
Hros., T0 ota Narragaugus river; AR. Wright, 4) ota,, 
awarded oontract); Hamilton & Sawyer, 3 cts Kel 
river, N. HH. ‘Thomas Symonds, Loominster, Mass 
(awarded York harbor; Thomas 
per cu, yd, for dredging, $15 por ou, yd, 
tor removing ledge; Geo, W. ‘Townsend, Boston, $1, $13. 
~); Boynton Bros, 80 ota, $17; all bids rejected, 

the following proposals were opened Jan. 8 by Major 
Livenmonnr, U.S. Kngineer office, Newport, R. lL: Hy- 
annis harbor, Mass; Atlantic Dredging Co., Brooklyn, 
N, ¥., Rota. per ou, yd. J. HW. Penner, Jersey City. N.J., 
Sota; W. HH. Beard, Brooklyn, N, Y., Beta, Wareham 
harbor, Mass ; same bidders, M4, 244g and ®ecta.—-New 
Redford harbor, Mass.; same bidders, 4M, 44g and 2 ets, 

Newport harbor, R. 1, J. MH, Fenner, 44g ots.; W. H, 

Beard, & ots.; Brainard Bros., New York, a4 ots 
Pawtucket river, R. 1; Brainard Bros, a4 ots; W. H. 
Beard, 87 ota. ——Providence river, R, 1; Atlantic Dredg- 
ing Co.; Wy ets; W. H. Beard, 14 ets; Brainard Bros., 
Paweatuek river, R, Ly J, H. Fenner, 4 cta,, 
Removing Green Jacket shoal, Providence harbor, 


ton ota, 5 


Ki ots 


lamy 
aw) ota. oontract), 


Symwonda, 74 ota., 


ly ofa, 
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it. 1.; Atlantic Dredging Co,, 14 cta.; W A. Beard, 15 cta,; 
Hrainard Lroa,, 17 eta, ' 

The following proposals were opened Jan, 7 by Gen; 
Wa, F. SMrrn, U, & Engineer Office, Wilmington, Del.- 
In Choptank river, Md,; Atlas Dredging Co., Wilming: 
ton, Del,; 28 eta, percu, yd.; Frank J, Somers, Camden» 
N.J., ® eta; American Dredging Co., Philadelphia, 
ots; amount available, §7,400, In Cambridge harbor, 
Md,; ©. T, Caler, Norfolk, Va., 144 cta; F. C, Somers, 
“1 cts; Atlas Dredging Co,, 21 cta,; American Dredging 
Co,, 25 ota.; amount available, §4,000,.-In Duck creek, 
Del; F.C. Somers, 10 cta,; National Dredging Co,, Wil 
inington, Del, tg ots.; Atlas Dredging Co., 2 cta,. 
American Dredging Co., 2 ota; W. H, Van Patten, 
Washington, D, C., ® eta; amount available, $9,900, 

The following proposals were opened by Capt, W. H, 
Hixny, US, Engineer Office, Wilmington, N. C., Jan, 0: 
Georgetown harbor, 8. C,; P. Sanford Ross, Jersey City, 
N.J. 00.0 ota, per ou, yd.; A. A. Springs, Georgetown,8, ©,, 
i ote Waterway between Keaufort harbor and New 
River, N,C.; Alabama Dredging & Jetty Co., Mobile, Ala,, 
ots, per cou, yd,, with 5 ota, reduction if awarded one or 
more additional contracts, Keaufort harbor, N. C.; 
«.'T, Caler, Norfolk, Va., 874g ota.; Alabama Dredging & 
Jetty Co,, 41 ota,, with 4 ota, reduction as above,-——Wa- 
terway between Newbernand Heaufort; Alabama Dred- 
ving & Jetty Co,, Hots, with tg cts. reduction as above ; 
. T, Caler, i ota, New river, N, C,; (no bids), 

The following proposals have been received by the 
Docks Commissioners, New York City, for dredging out 
side of piers from Pier 56 to Pier at KB, drd St., and at Pier 
61, on the Kast river; Union Dredging Co,, 70 and 20 eta, 
per ou, yd.; Atlantic Dredging Co,, 4 and 2 ets.; Chan, 
Dutlois, and 24 ota, 


PROPOSALS OPEN. 


Bridge.— Lron truss, & ft, span, 
TKK, Kenosha, Wis, 

Pipe, About 400 ft, of 10-in, cast-iron water pipe, 
MaAwrin Finck, Clerk of Board of Public Works, Jersey 
City, N. J. January 21, 

Bridge. Superatructure of bridge across the Gowanus 
canalat Carrol St, Joun P, AbAMs, Commiasioner of City 
Works, Brooklyn, N.Y, January 2. 

Dredging. Deepening and dredging the channel of the 
Peconic river, Suffolk Co, JAM SHANAHAN, Superin- 
tendent of Public Works, Albany, N.Y. January 23, 

Electric Lighting.— Extent of circult,4 miles ; capacity 
of plant, 140 double aro lamps of 2,000 ¢,p, Plans and speo- 
iNeations on Mle, ©. FP. Baaaga, Mayor, Bangor, Me, 
tary 2, 

Street Work and Bewers,—-THn Panis COMMIASION- 
bis, 4-51 Chambers St,, New York City, January 23, 

Street Work and Sewers. THe ComMMIssIONKR OF 
PouRLiC Works, dt Chambers S8t,, New York City. 
uary 4, 

Railway. Canadian Pacitic Railway, Ontario & Quebec 
Detroit extension, Proposals for grading, ete., on all 
sections of the company's ling between London and the 
Detroit river, a distance of 110 miles, will be received by 
the company’s engineer, Plana, profiles, specifications, 
forma of tender and other information may be obtained, 
W. CO, VAN Honnn, President, W. T. JENNINGS, Engi- 
neer and Manager of Construction, Toronto, Ont,, Can- 
ada, January 2, 

Cement Sidewalks, 
Cal. January &l, 

Blectrio Lighting. For the northern and southern 
districts, Are and incandescent lighta for streets and 
public buildings, Henny FiLAp, President, Board of 
Public Improvements, St. Louis, Mo. February 28, 

Railway. About 260 miles for the Government of 
Newfoundland, O'Connor & Hoaa, Ottawa, Ont,, Can- 
ada, March 18 


The barbar Comert- 


Jan 


Jan- 


Tuk Crry Cienk, Loa Angeles, 


GOVERNMENT WORK, 


Timber Dry Dock, — Dock, with caisson, pumping 
plant, culverts, etc., complete ; 00 ft, long, 190 ft. wide 
at top and 40 ft. on bottom, % ft. 6ina, deep on sill, 80 ft. 
wide at entrance. At League Island navy-yard, D, BR, 
Hianmony, Chief of Bureau of Yards and Docks, Navy 
Department, Washington, D.C. February 1, 


River Improvement. Removing overhanging trees, 
snags, logs and bowlders from the channel and banks of the 
Mississippi logs between Aitkin and Grand Rapids, Minn, 
Major Chas, J. Auten, U.S. Engineer Office, St. Paul, 
Minn, February 7, 


Rip-Rap Stone. About 100,000 tons on jetties at Char- 


leston, S. C,, Capt. F. VV, Annorr, U. 8, Engineer 
Office, Charleston, 8. C, February 16, 


MANUFACTURING & TECHNICAL. 


The Richmond Locomotive & Machine Works, 
Richmond, Va., is extending its works and putting in a 
large number of new machine tools and plant. The 
works are to have a capacity to enable them to turn out 
lWenginesa year 


Car Works.—The Lehigh Car, Wheel & Axle Works, 
Catasauqua, Pa., have built a new erecting shop 12 x 30 
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ft. A large order for the Lehigh Valley road is on hand 

The United States Rolling Stock Co., Anniston, Ala., is 
building additions to its car works, 

The St, Charlies Car Co,, of St, Charles, Mo., will increase 
ite capital stock to $1,000,000; it will build new shops and 
increase the capacity of ita works, 

The Haskell & Barker Car Works, Michigan City, Ind 
will build a new brick blacksmith shop 164 x 150 ft, 

Keceiver MCONULTA, Of the Wabash road, has leased oy 
tensive agricultural works at Springfield, Ill,, and wii) 
convert the establishment into car shops for the repair 
work of the western divison, 


Broken Stone.—The Chief Engineer of the Bourd of 
Public Works, Jersey City, N. J,, has submitted specitica 
tions for stone for road making. The bottom will tx 
made of stones, no one Ot which shall be more than 4 ins 
deep; on this foundation, laid by the county, there wii! 
be Zins, of No, 2 or No. 4 broken stone, The latter 
be measured after being laid, 


The Niagara Meter Co, will build new works in Brook 
lyn, N. Y,, ata cost of $50,000, 


Trade at Philadelphia.— Shipbuilding, 
oar and bridge building, engineering, machinery all Ue 
various interests clustering around Philadelphia report 
an abundance of orders, 80 that there is every 
expect a continued large consumption of iron, 
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reason to 


Tube Works are being built at Detroit, Mich,, for a 
company which controls a new patent, The tron root | 
being made at the Detroit Bridge & lron Works, 

A Garbage Crematory is to be built at Dallas, Tox 
Propositions for ita construction have been received by 
the mayor. 

The Altoona Mfg. Co. has been incorporated at A! 
toona, Pa., to build engines, boilers, cars, ete, 
stock, $100,000, 


Cupital 


The Pintsch System of lighting cars by gas is to tx 
upplied by the Safety Car Heating Co, to 58 curs of thy 
Wagner Palace Car Co 

Car Notes. The Erie Car Works, of Erie, 
building 100 cars for the New York, New Haven & Hart 
ford, 

The Lafayette Car Works, of Lafayette, Ind., are build 
ing JOO cara for the Lake Shore & Michigan Southern, and 
100 refrigerator cara for the Cincinnati, Hamilton & 
Dayton, 

The Pullman Car Co,,of Detroit, bas built 500 box curs 
for the Oregon Ry. & Navigation Co, 

The Michigan Car Co,, of Detroit, is building 200 cars for 
the Lake Shore & Michigan Southern, 

The Barney & Smith Mfg. Co., of Dayton, O., is build 
ing some express cars for the Erie road service of Wells, 
Fargo & Co, 

The St, Charles Car Co,, of St. Charles, Mo., ia building 
10 baggage cars for the Chicago & Atlantic, 

The U. 8, Rolling Stock Co., is building at 
at Anniston, Ala., 60 coke cars for the Alabama Great 
Southern, 


Pa., are 


ita works 


Converting Iron.—A company is to be organised at 
Hartford, Conn,, to work a new process for the conver 
sion of iron; experiments have been in progress for some 
time at the Woodruff & Bead factory, 


Railway Track Material..A company has been or 
ganized at Chicago LL, by ABRAHAM ReesK, of Pittaburg, 
Pa,, with others, to roll old steel rails into smaller rails 
under patents held by Mr, Reese, and also to manufac 
ture splice-bara,bgita and apikés, Works are to be erected 
at Hartford City, Ind. 

Phillips & Davies have established a factory for railway 
spikes at Wampum, Pa, 


Passenger Cars,.—-The St, Charlies Car Co,,of St, Charles 
Mo.,, hus built 2 vestibule cars for the Kansas City, Fort 
Scott & Memphis; they are fitted with the Johnson chair 
They are also building 2 parlor cars for the Toledo, Ann 
Arbor & North Michigan. 

The Pullman Palace Car Co,, of Pullman, I., has an 
order for 30 passenger cars for the Baltimore & Ohio; six 
will be veatibuled and the others so built that they can be 
veatibuled afterwards without altering the platforms or 
ends of the cars. They are to be delivered before March, 

The Barney & Smith Mfg, Co., of Dayton, 0., has re- 
cently delivered 7 drawing-room cars for the New York 
& New England; 50tg ft. long, 10 ft. wide, 14 ft. high from 
rails; carried on 4-wheeled trucks with 38-in, wheels, 

Oawood, Bradley & Sons, of Worcester, Mass., have an 
order for 20 cars for the Boston & Maine, 

The Harlan & Hollingsworth Co,, of Wilmington, Del., 
is building 40 Mann boudoir cars for the Union Palace 
Sleeping Car Co. 

The Wason Car Mfg. Co., of Brightwood, Maas., has an 
order for 25 cars for the Old Colony, and 10 for the Ar- 
gentine Republic, 

The car works at Green Cove Springs, Fla., bave built 
cars for the St. Augustine & Jacksonville. 


Locomotive, Railroad Supyties, Etc.-A narrow 
gauge locomotive is wanted, new or second-hand, which 
will haul 10 or 20 tons of coal up a grade of 44 per cent. 
for 600 ft. onasharp curve. Also 16, 20, 25 or 30 1b. rails. 
Address “B", Manufacturers’ Record, Baltimore, Md, 
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The Automatic Track Layer Construotion Co. has 
been Incorporated at Minneapolis, Minn., by 8. W. Rob 
erts, L. J. Drennan, 8. R. Nettleton, A. C. Houghton and 
G. L.Watehman, Capital stock, $1,000,000, 


The Dunham Mfg. Co., of Boston, Maas., publishes a 
“scrap book” containing testimonials, press notices and 
other Information regarding the Servis tie plate for pro- 
tecting railway ties, These plates have been in use since 
in and have been tried by the Fitchburg,Manhattan 
elevated), West Shore, Maine Central, New York & New 
England, Intercolonial and Canadian Government rail- 
ways; they are also being largely used in new construc- 
tion on the Pacific slope, their economy having been very 
strongly shown in the trials made during the last few 
months, The “scrap-book" contains some interesting 
reading matter, The company also supplies the Globe 
ventilators for cara, and the Reed car replacer, and also 
manufactures improved freight car doors which are 
used by a large number of railways. 

Steel Works, Foundries, Ete. The Fdgar Thomson 
Stee] Works have had plans and specifications prepared 
for a foundry and machine shop at Braddock, Pa. 

The Union Steel & Tron Co, is building a rolling mill at 
St, Joseph, Mo, 

The Birmingham Mining & Mfg. Co, wiil issue $300,000 
of bonds, and build a 100-ton furnace, steel works and 
iron works at Gate City, near Birmingham, Ala. 

The Montreal Rolling Mills Co., Montreal, will enlarge 
and improve ita mills, 8, T. Williams & Co,, Philadelphia. 
are the contracting and consulting engineers, 

The Great Weatern Stee! Rolling Mill & Steel Wire Co, 
willerect a factory at Randolph, near Kansas City, Mo, 
President, Eowitn A, Berens, of Springtield, Mo. Capital 
stock, $200,000, The company will manufacture merchant 
iron, fron nalla, steel wire, tron and steel! rods and barb 
wire, and has a new process for converting old steel rails 
into steel wire and steel roda, invented by N. 8. RevNnonps, 
who will have charge of this department 

The Central Tron & Steel Company, of Brazil, Ind., has 
added a department forthe manufacture of turn-buckles 
used by bridge builders and others. The new department 
consiata of a train of rolls, with the necessary heating 
furnaces, 4 presses, a special machine, with 6 spindles, to 
tap the buckles right and left, bolt cutters, lathes, ete, 

The West Superior Tron & Steel Co, is building steel 
works at Duluth, The roof trusses are built by the James 
Pr, Witherow Construction Co., of Pittsburg, Pa. 

James P, Witherow, engineer and contractor, of Pitts- 
burg, Pa., is bidding on 7 new tron and steel planta to be 
erected in the south during the next year. These 7 con- 
tracts will aggregate over $1,000,000, and will be built by 
northern capital, 

The Pheenix Tron Co, has completed ita new plant at 
Pheenixville, Pa., the plant is expected to turn out steel 
sultable for armoring cruisers for the Government and 
for making steel guns of any calibre, It consiata of two 
\i-ton open-hearth furnaces, arranged for additional fur- 
naces when required; one 90-ton ladle crane, two 10-ton 
ingot cranes and a massive ingot extractor. 

A car wheel foundry is being built at Hammond, Ind.; 
it will have a daily capacity of 200 to 200 wheels. (©, A. 
Treat, of Hannibal, Mo., is one of the promotors., 

The Hainsworth Steel Co., recently organized at Pitts- 
burg, Pa., has bought the Bessemer steel plant of the 
Pittaburg Steel Casting Co. The company will continue 
the manufacture of car wheels cast from Beasemer ateel, 
which was begun by the Steel Casting Co. These wheels 
wre said to be making satisfactory records in service, 
while their cost is about half way between that of steel. 
tired wheels and chilled wheels of the beat quality. 


Locomotives.—The Taunton Locomotive Works, of 
Taunton, Mass., have passed Into new hands, and are now 
under the management of the Taunton Locomotive Mfg, 
Co, New buildings will be erected and new plant put in- 
Wa. R. Bruiinas is General Manager, The works have 
an order in hand for two awitch engines for the Old 
Colony, 6 wheels coupled, cylinders 17 x 24, weight 90,000 
Iba, 

The Pittsburg Locomotive Works, of Pittsburg, Pa., 
have recently bullt a number of eight-wheel engines for 
the Louisville, St, Louis & Texas and the Vandalia ; some 
eight-wheel engines for the St, Louis, Alton & Terre 
Haute; and some engines for the Union Pacific. Also a 
mogul engine for the Chicago & Calumet; cylinders 
19 x 28; driving wheels, 50 ins, diameter; boiler, 64 ins, 
diameter, of Seely. steel; weight, 120,000 Ibs, 

H.K. Porter & Co., of Pittsburg, Pa., have shipped six 
light engines, with 9 x 16 cylinders, tothe Argentine Re- 
public. They are building a light plantation engine for 
exhibition at the Paris Exposition this year. 

The Schenectady Locomotive Works, Schenectady, 
N. Y., have delivered two freight engines for the Charles- 
ton, Cincinnati & Chicago. They havea contract for 2% 
engines for the Union Pacific, 

The Baltimore & Ohio is building some consolidation 
engines at the Baltimore shops; cylinders, 21 x 24; driv- 
ing wheels, 50 ins.; weight, 134,000 Ibs. Three passenger 
engines are also being built; they are to make 60 miles 
an hour, 

The Housatonic will order 2 passenger engines for the 


limited express service, and 2 mogul freight engines. All 
hard coal burners. 
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The Canadian Pactfic is building 10 mogul engines at 
the Montreal shops, in addition to the ® recently com 
pleted. 

The Cleveland, Columbus, Cincinnati & Indianapolis 
will order several new engines. Ww. Tunnerr is Supt, 
of Rolling Stock. 


The Hartman Steel Works, at Beaver Falls, Pa., have 
been transferred by the Hartman Steel (o., to Carnegie, 
Phipps & Co,, of Pittsburg, and will hereafter be known 
asthe Beaver Falls Mills, 


A Good Advertisement of a First Rate Article 
We call your attention to the advertisement in to-day's 
issue, (on page II) of the National Meter Co., 252 Broad 
way, New York, which is as novel as it is progressive, and 
it may seem egotistical on our part when we add that 
that company not only appreciate the value of taking « 
page in our paper, in preference to any other, but con- 
tinue to do ao, na an ald to their extensive meter business. 
On Jan, 6, 1886, they took the outside page of this paper, 
to announce the fact of their having made and sold 35,000 
water meters,a number which at that time seemed to be 
the “top notch"; either from the effect of that adver 
tisement, or from their indomitable energy, they show by 
a fac-simile, another anniversary page, which states that 
within the past three years, they have increased that 
number 27,000, an average of 7%) meters a month, and now 
reach 2,000, which justly proves one of two things, (or 
perhaps both), that they manufacture a good water me 
ter,and value the means of putting it on the market, 
which seems to be verified from an order Just received by 
them from Alameda, Cal., (a copy of which is in their ad 
vertisement) for 200 meters, which is in addition to 3% 
sent to them before, 


BRIDCES AND CANALS. 


Bridge Notes. Salmon Falls, N, H 
be built by the Boston & Maine Ry, Co. 

New Redford, Masa,.--\t is proposed to build a second 
bridge across the Acushnet river to Fairhaven. 

Trenton, N.J.--A free bridge over the Delaware river 
is projected, The coat will be about $30,000, 

Harrisburg, Pa.—The Susquehanna river toll bridge, 
which was built in 1813, is in bad condition and the ecitt- 
vons object to the tolls, Itis proposed to erect an iron 
bridge ata cost of $200,000, and $123,000 have already been 
subscribed. 

Cumberland, Md.—The Cumberland Valley Ry. Co 
will build an iron bridge across the B & O. tracks, 

Washington, D, C.--The Falls Church & Potomac Ry. 
Co. bas a bill before the U. 8. senate to authorize the con- 
struction ofa bridge over the Potomac river. 

Parkersburg, W. Va.—The committee of the Mer 
chants’ and Manufacturers’ Association recommends the 
construction of two bridges across the Little Kanawha 
river. Surveys are being made by engineers FICKINGER 
and Perrianrw. 

Grafton, W, Va.—A bridge is projected. 
ulars address the mayor. 

Lettehfield, Ky. —The contracts for the Rough river 
bridge have been let to the Champion Bridge Co., of Wil- 
mington, O., at $3,050 for the iron work, and to John 
Moorman, of Falla of Rough, at $2,600 for the stone work. 

Wilson, N. C.—P. Linehan & Co. have the contract of 
the Roanoke river bridge of the Chowan & Southern rail- 
way. The piling is about completed and work has been 
commenced on the masonry. 

Cairo, TU.—Work isin progress on the stecl work of 
the Kentucky approach of the bridge, The foundations 
for the piers are being put down by Anderson & Barr. 

Chicago, Itt.-The new iron draw bridge over the 
Calumet river, at 106 St., has been completed. 

Winona, Minn.—A pontoon bridge is projected by 
Col. 8. N. Stewart; it would cost $20 per ft., or $24,000. 

Columbus, Neb.--The new wagon bridge acroas the 
Loup river, near Columbus, was opened Jan. 8 It cost 
$40,000, 

Portland, Ore.—The tron spans of the wagon road- 
way approach to the railway bridge have been completed. 
A street railway line will pfobably be laid across the 
bridge, to connect with the line from East Portland to 
Albina. 

The Flint and Chattahoochee river bridges, for the 
Alabama Midland road, will be built by the Atlanta 
Bridge Co., of Atlanta, Ga., Each will have a draw of 
20 ft. 

The Shenandoah Valley Ry, is replacing its wooden 
bridges with iron structures, 


Canals. — The Chesapeake & Ohio canal, according to 
the report of President GAMBRILL at the annual meeting 
at Annapolis,M4,, bas been maintained in good condition. 
and during the winter only such repairs will be made as 
could not be made during navigation. 

At Charleston, 8. C., there is talk of organizing a com- 
pany to build a canal to connect the Ashley and Edisto 
rivers. 


Brazos Harbor.—Mr. Wilke, the contractor who built 
the new State capitol at Austin, Tex,, has been examin- 
ing the mouth of the Brazos river, with a view to putting 
in a bid for the construction of the proposed “deep-water 
harbor. 


A bridge is to 
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WATER AND MUNICIPAL. 


Monterey, Cal.—The reservoir is about completed.and 
the water from Carmel river has been allowed to run in 
to it. It will take about two months to fill it It covers 
acres, and when filled will contain over 100,000,000 gall. 
of water. It was bullt by the Pacitic Improvement ¢\ 


Irrigation.—California. The Redlands Water Co, "ot 
Redlands, Cal., bas about 25 miles of 5-in, to Mein. es 
ment pipe. The plan is to deliver water on the highest 
point of land, say 244, 5or 10 acres, at the expense of the 
company, any subdivision or smaller tracts being piped 
at the owner's expense under the supervision of the com 
pany's superintendent, and under the control of the com 
pany. The water is taken onto the land through cement 
hydrants, and is measured over a weir. The water right 
is lin. to 4 acres each month, and the water can be had 
when desired. The supply is taken from the Santa Anna 
river and Bear Valley reservoir through an open cement 
ditch to the Redlands reservoir whence it enters the o« 
ment pipes. The amount required for repairs, ete., and 
for the superintendent and secretary, the only salaried 
officers, is raised by assesaments on the capital stock 
The works were designed by F. E. Brows, C, BK. The offt 
cers for 1880 are: President, C. FE. Owen ; Vice President 
E. F. Foorr; Secretary and Superintendent, C. BE. Wat 
KEN ; Directors, A.S. SAUNDERS, FL Po Monnison 

Marion, O. In November, 188, the City Council 
enacted an ordinance granting to Howland & Ellis, of 
Boston, Masa,, an exclusive right, for 25 years, to butid 
and operate water-works; at a special clection on Dee, 2 
this ordinance was ratified by a vote of 615 to lO. The 
franchise calls for IL miles of 4 to I6-in. pipe, with 145 
double-nozzle fire hydrants, for which the city ts to pay 
$5,280 per annum, or $480 per mile of pipe, and on all ex 
tensions it is to pay $300 per mile of pipe, for the use of 
hydrants located thereon, The supply will be taken 
from filter galleries by the side of the Little Scioto river 
and pumped by two duplex, compound, condensing 
engines, Of 2,500,000 walls. daily capacity cach, to a stand 
pipe 20 ft, diameter and 120 ft. high. An automatic valve 
will be placed inthe connection between the mains and 
the stand-pipe, so that direct pressure can be applied 
when necessary 

Providence, R. 1.—The City Council has received « 
communication from ROBERT CORSCADEN asking that a 
committee of experts be appointed to investigate the 
“ National system of sewerage and fertilizer system of 
treating sewage. 

Duluth, Minn.—The city work for the year has been 
very extensive,and the cost has aggregated about $750,000 
The first wood and concrete pavements were laid, cover 
ing 43,709 aq. yds. The street improvements covered 21.* 
miles. Of storm sewers there were built 10,933 lin. ft. of 
12 to 24-in. pipe, 610 ft. of concrete sewer, 4,412 ft. of 
brick, and 220 ft of tunnel through solid rock, The total 
length of storm sewers, all built last year, is 3.07 miles, 
with 119 cateh-basins and 69 manholes, Of ordinary 
sewers there were built 22.450 ft. of 12 to %-in. pipe and 
9,018 ft. of brick. There was added to the sewerage sys 
tem 4.26 miles, making a total of 12.21 miles, The ex 
penses of the City Engineer's department have been 
about $25,000 or about 344 per cent. of the work done. 


Drainage of New Orleans, La. — The question of es 
tablishing an adequate and efficient drainage system is 
being agitated, and the City Surveyor has been called 
upon to furnish plans and estimates of cost for a com 
plete system. The work will consist of ditches and canals, 
with pumping plant. About $2,000,000 will have to be 
raised and it is suagested that this be done by a special 
taxon realestate. The city owns large areas of swamp 
lands which would be valuable and productive if drained. 
Estimates’ have been made by Major Hakrop, the City 
Engineer, as to the cost of constructing the system for a 
better drainage of the city. The total is put at $061,400. 
Some of the members of the Water and Drainage Com.- 
mittee are in favor of the permanent improvement of 
some of the canals and estimates of cost are to be made 
Mr. J. Jourt, a surveyor, submitted a plan for draining 
the city. His idea was to dig acanalin the rear of the 
city to Lake Borgne, thus, as he claims, securing natura) 
drainage. He estimated that his plan of drainage could 
be carried out at a cost of $250,000, which sum, he said, 
would be subscribed by New York capitalists, were his 
plan adopted. The committee took the matter under 
advisement, and will submit the plan to the Council. 

Santa Ana, Cal,—A report upon the proposed sewerage 
system has been made by W. R. Coats, C. E. He states 
that in an ordinary residence city of 15,000 inhabitants, a 
smooth pipe of 13ins. internal diameter is large enough 
to dispose of all sewage that will ever be made; fins, is 
the proper size for the laterals and 4ins. for the housr 
connections. The city is very favorably situated for ef 
fective sewering, except that it isso far from the sea that 
a greater first outlay will be necessary on account of the 
length of the main trunk line. The fall from the city 
to the sea is nearly 150 ft. The main line will be about 6.3 
miles long. For this work an appropriation of $75,000is 
recommended, any surplus being used for laterals, Vit 
rified clay pipe, with cement joints, is the material to be 
used. An additional $25,000 for 5 miles more of water 
mains is also recommended. 
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Brooklyn, N. ¥.-The mayor has issued a third mes- 


wige, relating to public improvements and recommend 
ing the issue of bonds to the amount of $5,465,000 in ad 
lition to the amount required for atreet paving, a total 
of $7,90),000, He favors legislation to authorize the issuc 
of bonds for these purposes Guriog 1800 and IML, bearing 
interest at the rate of 6 per cent,, to be iasued in blocks of 


S100 00 und running % to 40 yours 


Artesian Wells. Savannah, Ga, Six more artesian 
welleare to be sunk, Address ALVIN M, Mitten, Super 
intendent of Water-Works 

Corinth, Miss, The city has awarded uw coutract to 
ih. DD. Bory for boring a well 

Dundee, Mich. The village well is completed; it is 
7h ft, in the rock, M, Osborn was the contractor for 
drilling 

Sparta, 1, ‘The Oity Council will bore for water, and 
ia receiving bids for the work, 

Duntap, fla.--Aboul @ year ago an endeavor was 
inede to have an artesian well sunk, but the project was 
dropped For purticulara addreas J, H, Simuman, 
Mayor 

tehland, Kan, The town has let a contract fora 
well; It in to be 700 TL, deep unless a supply of water is 
met ata less depth 

Suguache, Col,-There are tio water-works, An arte- 
sian well is betng bored by Grosman & Fist, of Monte 
Vista 

San Pedro, Cal,--The Southern Pacific Ky, Co, has a 
well down 700 ft, and will supply the town. 

tyjrica A well drilling plant and «a gang of drillers 
las been sent out to South Afrion by Dantel Dull, of 
New York, to put down wells for which he has the con 
tract 


Ridgewood Hoservoir. The counteract for the new 
bustin at the Midgewood reservoir, brooklya, N. ¥.,which 
will double the capacity of the reservoir, has been let to 
hiward Preel at S244 770, This was the lowest of the # 
bide received, the highest being by Thomas McCann, 
ehhnd, The estimate made by City Engineer Van 
He nks was 840,000 including a gate house, costing about 
P0000, which is not inoluded in the present contract 


W ater-Worka Massachusetts, Vittatield, The 
Water Commissioners have asked for permission to pur 
chuse 4 or 5 miles of pipe to be laid in the spring. 
springfield, The Water Commissioners have asked for an 
appropriation of $17,000 for pipe, ete,, and $14,000 for ex- 
tonding the water system to Hrightwood,---—Hyde Park, 
\ vote upon the question of purchasing the franchise 
and plant of the Hyde Park Water Co, was taken on Janu 
" ‘The result was 201 for and 187 against the purchase, 
which leaves the property as at present, in the handa of 
private individuals, a two-thirds vote being necessary to 
carry through the project of town management, 

Connecticut.-Now Haven, The New Haven Water 
Co. has applied to the Lewislature for an increase of its 
cupltal stock frou $l 125,000 to $2,000,000, The company's 
plan is to build an immense dam at Woodbridge for a 
roservoly which will contain 300,000,000 yalis, The reser 
vole will be & miles from the City Hall, The level of the 
water in the new reservoir will be 1M ft.above tide water, 
or 10-tt, higher than the Saltonstall reservoir in’ Bast 
Hiaven, and 25 ft. bigher than the Prospect St. reservoir 
The height of the dam will be ft, If desirable, 3 or 4 sim. 
ilar dames will be constructed further up the stream, Hf 
only one is built now, others may be added at any time as 
the city’s growth demands, ard the supply will be practi. 
cally inexhaustible, The water mains will be 80 con- 
structed that the Woodbridge reservoir may be used in 
dependently of the others when desired, 

New York, Syracuse, Several schemes were pre 
sonted to the Water Commission at ita recent meeting, 
The commission bas during the 6 months it has been at 
work, investigated nine sources of supply and gathered a 
large amount of valuable information, Their report 
muat be filed by Feb, 1 Poughkeepsie, It is proposed 
to putin a duplicate pumping plant, at a cost of about 
$000, The filter beds are to be cleaned. — Medina, 
President JOHNSON of the Village Trustees, has closed a 
contract with the Bignall Mfg. Co., by which the com- 
pany is to furnish power for the village water system at 
$000 per year and an allowance of $100 for every 1,000 ft, 
of pipe laid. ——Castile, The Castile Water-Works Co. has 
a contract to supply the village with water, and has the 
pipes partiy laid, The estimated cost is $17,000, The 
mains areof Wyckoff pipe, Ayrault Bros. & Co., of Ton- 
awanda, have the contract for building the works com- 
plete 

Pennsylvania.--Ktna. The works built by the Etna 
Water Co., which were des'gned by James H. Harlow & 
o,, of Pittaburg, were tested on Jan, § for the borough au. 
thorities by Jacob Schneller, C. E. Four fire streams 
were thrown 100 ft. high and more than 40 ft. horizon- 
tally, There are about 4 miles of pipe, a steel stand-pipe 
800) ft. above the town, and the pumping plant is located 
ov the bank of the Allegheny river. Work was cow- 
menced in August, 1887, and recently completed. 

District of Columbia,-Washington. The residents 
of Capitol Hill are preparing to make vigorous represen. 
tations to the commissioners on the subject of the defec- 
tive supply of water in that section of the city. It is said 

at the water office that the defects can be cured only by 


the completion of the tunnel and a reservoir on the edge 
of the city. The leaders of the Capitol Hill movement 
urge that they have been wanting water many years, 
and that the present prospects for the aqueduct tunnel 
ure Hol such as raise sunguine expectations of the filling 
of the new reservoir, They think that while they wait 
for the tunnel completion a stand-pipe on Capitol Hill 
would obviate many difficulties and silence most of the 
complaints, 

Virginia, Suffolk. A contract for furnishing a water 
supply has beea uwarded, For particulurs address the 
mayor, 

Florida,—ainesville, A franchise for establishing 
water-works bas been granted to J, H. YrearmMan, of 
Palatka, and Boston capitaliata, 

Tenneasce, Chattanooga, The City Water Co, has put 
a large force of menat work on the new 5,000,000 galls, 
reservoir on Mission ridge; this will give fire protection, 
by wravity, to all of the business part of the city, and to 
a considerable part of the suburbs, The company has 
uiso ordered a new Worthington high-duty engine of 
600,000 walla, daily capacity, Ittis reported that the City 
Council hes appointed a committee to examine as to the 
feasibility of the city building and owning its own water. 
works; also to consider a proposition for water supply 
from the Spring Lake Water Co,, Tenn. 

Iudiana,- Marion, A new pump, built by the Dean 
livros, Stenm Pump Works, of Indianapolis, was teated 
and aocepted on Dee, 31 and is now supplying the city, 

Illinois, Canton, The city water-works have put 
chiped a largessizod vertical deep well pump from the 
Hooker-Colville Pump Co,, of St, Louis, Calumet, The 
Calumet Water Supply Co. was ineorporated recently to 
supply the village of Washington Heights and the town 
of Calumet with lake water, but an injunction is to be 
obtained by the village people to prevent the Board of 
Trustees from making any coutract with the company, 

Vinnasota,.-Duluth, The Gas & Water Co, has 
stuted that the First St, reservoir has a capacity of 60),- 
(10 walls, Chat there is a leak in the southwest corner 
which cannot be repaired until spring, that the reservoir 
below the leak solde 400,000 galla, that there is no danger 
and nobody will be inconvenienced if the reservoir is 
filled to that point, and that it can supply the city direct 
from the pumpea, which have 5,000,000 galls, daily capacity, 
just wa well, but at wreater coat, The Committee on Light 
und Water recommended that the reservoir be cut off 
until repaired and the city supplied direet from the 
pulps, 

Montane, Helena. The ordinance has been passed 
appropriating to the Helena Water Co, $5,445.20 in pay- 
mont for water furnished the city during September, 
October and November, 188s, 

irkansas, Holenn, A proposition to build water- 
works fer $00,000 has been made by J. M. Frnny, of St, 
Lous, Mo., and Gro, WALKER, AARON My kus, and others, 
of Helena, Arkansas City, Proposals for the construc- 
tion of water-works were received Jan, 17 by SamunKa. 
Manna, City Recorder, 

Teras, Waxahachie. Plans and specifications for the 
water-works are about completed, When adopted by 
the couneil, bids will be wanted, For particulars address 
the mayor, 

Colorado,-Las Animas. A contract for water-works 
has been awarded to F, P, Arbuckle, of Denver, Col,, at 
$28,421, Telluride, The water-works have proved a 
paying investment, only half the amount received for 
rents being required to pay interest on the bonds with 
which the plant was bought, leaving a good balance for 
extending the mains and for other expenses, 

Washington Territory.—Fairhaven, The Fairhaven 
Land Co, has been incorporated at Tacoma and will build 
water-worka, ote,, at this new town, 

Canada,~—Windsor, Ont. A large inlet pipe has been 
ordered and will be laid tn the river at once, 


Newark, N. J.—The Aqueduct Board opened proposals 
for the water supply on Jan,9. The Bartlett Co, re- 
newed its original bid. The Pratt Water Co, offered to 
give 25,000,000 galls, daily for $4,000,000 a year, and 
60,000,000 galls, daily for $4,065,000 a year, The Lebigh 
Valley Railroad Co., the fessee of the Morris Cana) Co., 
offered 25,000, 0007 galls, for $4,000,000 a year, and 50,000,000 
walls. for $6 000,000 a year. These offers include the con- 
struction of buildings, plant, reservuira, and a complete 
system of piping. 


Drainege in Michigan.—The largest drain ever dug in 
Lapeer Co., the Black Creek drain, beginning in Elba 
Township and opening into the Flint River, bas been fin- 
ished. The drain is 9 miles long and 90 ft. wide at some 
places. It was dug by the County Drain Commissioners 
of Lapeer and Genesee counties, One principal object of 
the drain is to lower Potter Lake, a swampy body of 
water covering about 210 acres, The Hubbard ditch in 
the north side of Verona has been completed and ac- 
cepted, 

Water- Works in California.—The following petition, 
originating in San Rafael, has beep extensively circulated 
throughout the State: 

To the Hon. the Legislature of the State of California-- 
GENTLEMEN: Wo, the undersigned, citizens of the-of— 
county respectfully petition your honorable body to pass 
an act to enable jncorporated cities and towns to provide, 


acquire and maintain public water-works,to issue bonda.to 
acquire by purchase existing water-works,and the right to 
appropriate, acquire and condemn under the right of em 
inent domain, private property or water rights; to cou- 
struct reservoirs and lay mains and distributing pi os in 
or outside of their corporate limits, 

The petition is to be introduced at the next session of 
the Logislature, 


Special:Re orts of Water-Works 
onstruction. 


BCOTLAND, D. 'T., Jan. 4, Lxay 
Korron ENGINEERING NEws:- We will have an engines; 
here in a few core to prepare for water-works. ‘Thy 
supply will be taken from a spring, close to town, oy 


from an artesian well, We have a population of 2.000 
J. V. TRimen, City Clerk 


GALVESTON, Neb., Jan. &, Laxy 

Eprrok ENGINEEKING NEws:-S. K, Felton & Co 
Omaha, Neb., began the construction of water-works tur 
our town Oct, 20, 1884. They are now two-thirds com 
pleted and will be put in operation about Feb, 1, tssv. 
and will consist of 4g mile of pipe and 7 hydrants, Cost, 
$5.08), Our population is 800, 

L. E. Cktws, Village Clerh, 

We have received the following toformation froy, 
CHaAm, SchnokbEn, Of Columbus, Neb., regarding the 
water-works at David City, and Stromsaburg, Neb., for 
both of which he was constructing engineer and genera 
contractor, 

David City,-The witer-works were designed by 
A. A. Kicnanpson, of Lincoln, Neb. Work was begun 
June 15, 1884, and is now nearly finished. The contract 
for a 1,000,000-gall, pump was awarded to the Pond Bayi 
neering Co,, and for pipe and specials to the Ohio Pips 
Co, Tamaqua bydrants and Peet valves were used, ‘Th: 
supply is from two Cook wells, and water can either tx 
pumped direct or to a stand.-pipe 12 ft, in diam, and 100 tt 
high, There are 3 miles of cast-iron mains, 20 taps and 
22 tire hydrants, The ordinary and fire pressure is 45 tbs 
and 100 Iba, respectively. The works will cost $22,000 
which amount was raised by the issuing of 5 per cout 
bonds, 

Stromaburg, Neb, ‘The stand-pipe is & ft. in dinw 
and 60 ft, high, The works are owned by the city, and 
the cost $12,000, was raised by 6 per cent. bonds 
They are under the control of the mayor and counci! 
Work was begun Sept, 1 and finished Dee, 1, 188%. There 
is a 500,000-yal, Butfalo pump, furnished by the Pond 
Kngineering Co. The pipe was from Dennis Long & Co 
Tamaqua bydrants and Peet valves were used, The 
supply is obtained from Cook wells, and can be pumped 
direct or toa stand-pipe, There are 2 miles of cast-iron 
niains, 16 hydrants, an ordinary pressure of 40, and a fire 
pressure of 100 }bs, Population, 2,000, 

GHuant, Neb., Jan, 11, isa 


EKviton ENGINFRERING News: -We are trying very bard 
to get asystem of water-works, but as yet we are en- 
tirely without a supply, except from a well, We are 
bound to have a system. J. L. Brann, 


FULTON, Mo., Jan, 4, 1880. 
Eprron ENGINEERING News:The designing and con 
structing engineer and superintendent for the city's 
water works will be J, Leacn. Work will be begun 
Jan. 20, and completed in the fall of °88. A 800,000. gull 
deep well pump, from the N. O, Nelson Mfg. Co.,, St. 
Louis, Mo,, lifts water from an artesian well S00 ft, deep, 
The water is pumpéd toa reservoir 80 by 60 ft, by wor. 
deep, by a 1,000,000 gall, duplex Dean pump. Bonds to the 
amount of $4,000 have been issued. The cost of the works 
when completed is estimated at $20,000, The population 

of our city is 4,000, W.H. HoMennkey 


BONHAM, 'TEX,, Jan, 7, Sst 
Eprrok ENGINEERING News >We ure boring for water 


and will construct water-works a8 soon as water is ob 
tained, Jas. K. BLAIR, City Seeretary, 
. Crewe, Tex., Jan, 8, 18s 
Eprrok ENGINEERING News;:—There is nothing set 
tied or definite in regard to water-works, The question 
is being agitated, and some steps will be taken soon to 
put in a system, D. H. Heatoy. 
Las Animas, Col, 
DenvVeER, Col,, Jan, 6, 188". 
Eprrorn ENGINEERING News:-Tho construction of 
water-works was begun Jan. 1, and will be completed 
May 1, 1880, F. P, ARBUCKLE, Denver, is the designing 
and constructing engineer and superintendent, The sup- 
ply will be taken from an open well, near the river, 
pumped direct for fire purposes, and also to a tank which 
will furnish a 50ft, head, and have a capacity of 0,000 
galls. There will be two compound, non-condensing 
pumps, of 550,000 galls, capacity, each ; 15,600 ft. of cast- 
iron wains, 30 bydrants and an ordinary and fire pressure 
of 2% and 100 )bs, respectively. The city, which has a pop- 
ulation of 2,000, will own the works, and bonds to cover 
cost to the amount of $28,500 at 8 per cent. bave been is- 
sued, F. P. ARBUCKLE. 


MISSOURI VALLUBY, Ia., Dec. 31, 1888. 
Epirorn ENGINEERING News:—The City Council has 
voted a franchise, but its provisions are so onerous that it 
is very doubtful whether anything Can be done with it. 
I have made some ogeianinary surveys, It is proposed to 
pump water from drivea wells to a reservoir, at an esti- 
mated cost of $30,000, 3.8. WATTLES. 
Nevada, Ta,—These works were completed in Oct.,188, 
with Fremont TURNER, Nevada, as contractor, Mr. 
TURNER informe us that the works were designed by 
Wa. BURNHAM, Batavia, J), and that the pipe was 
bought of the Detroit (Mich. Pipe & Foundry Co. ; alse 
that the tank was furnished by U. 8. Wind Engine & 
Pump Co., Batavia, 11., and that Galvin valves and by- 
drants are used. The Curtis pump is driven by a wind 
mill 








